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CLINICAL AND EXPERIMENTAL 


ALLERGY 


A CRITICAL REVIEW OF THE MECHANISM AND TERMINOLOGY 
OF ALLERGY* 


By Joun A. Koumer.t M.D., D.Sc., LL.D., Puiiwapenteuta, Pa. 


|’ THE whole realm of immunology there is no other subject more confused 
by 


a multitude of terms, definitions, and conflicting opinions than that 
commonly designated as anaphylaxis, allergy, hypersensitiveness, idiosynerasy, 
atopy, ete. This, however, is but a natural and expected state of affairs in 
view of the frequency and diverse clinical manifestations as well as the prac- 
tical importance of the subject and our lack of accurate information on the 
mechanism concerned. But I believe that enough acceptable data have now 
been accumulated to permit of at least a partial classification and house clean- 
ing of terms and ideas; this would appear to be highly advisable and especially 
in so far as the rank and file of the medical profession are concerned, most 
of whom are now hopelessly confused. 

In the first place what is the most appropriate term for designating the 
phenomena? It should be one covering two conditions: namely, (1) a state 
of exaggerated susceptibility to various substances harmless for the majority 
of individuals and (2) a state of reduced susceptibility usually acquired by 
repeited administrations of the noxious agents. The term hypersensitive- 
ness, therefore, is unsuitable because it does not include the related state of 
hyposensitiveness; the same is true of idiosynerasy and likewise of anaphyl- 
axis. since the latter means ‘‘without proteetion’’ and is an exeellent term 
for designating exaggerated susceptibility but fails to include the reverse 
‘atopy,’’ the latest addition to the 


State of aequired tolerance. The term ‘ 
b From the Research Institute of Cutaneous Medicine, Philadelphia. Address delivered 
ef. the American Association for the Study of Allergy, Minneapolis, June 11, 1928. 
<= before the American Association for the Study of Allergy, Minneapolis, Minn., 
l, 1928. 
Professor of Pathology and Bacteriology in the Graduate School of the University of 
lvania and Member of the Research Institute of Cutaneous Medicine. 
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already topheavy list, means ‘‘strange disease’’ and all students of the sub 
ject certainly agree upon this point although Coca and Cooke proposed it 
primarily for hay fever and asthma in which heredity is a frequent and im 
portant factor. 

The outstanding fundamental change would appear, therefore, to be a 
state of altered reactivity of the body cells which may be in the usual sensi 
of exaggerated susceptibility or the reverse of reduced susceptibility o1 
tolerance. Accordingly it would appear that the term ‘‘allergy”’ 
propriate of all proposed for designating this broad and important subject 


is most ap 


although it conveys no idea at all of the mechanism concerned but merel) 
emphasizes the characteristic and outstanding change of an altered reactivity 
of body cells which in the usual sense is one of exaggerated susceptibility 

That immunity to diphtheria and other diseases also involves the ques 
tions of susceptibility and tolerance of body cells, that is, of a change in thei 
reactivity is entirely irrelevant to the subject, as the mechanisms are funda 
mentally different with a complete independence of the true allergic phe 
nomena from the ordinary bacterial antigen-antibody reactions as shown b) 


Zinsser and his associates. 
But if this is an acceptable term for the whole subject, upon what basis 
Are we justified in classifying on the basis 


should subelassifications be made? 
Or according 


of being able or unable to demonstrate antibody in the blood? 


to what is known of the chemical nature of the antibody? Or aceording to 


the influence of heredity? 

I have long objected to any classification based upon our ability or in 
ability passively to transfer the antibody and especially to guinea pigs and 
rabbits, because failure to do so could not be accepted as indicating the ab 
sence of antibody. Indeed only a few years ago it was believed that the a 
lergie antibody to timothy and ragweed pollens could not be passively trans 
ferred to guinea pigs until this possibility was demonstrated by Walzer a1 
Grove by improved methods. And now that we have the Prausnitz-Kiistn 
method of passive transfer to human skins this objection would appear to | 


still further justified, since it has shown the presence of antibody in the serun 


of human beings with various allergies not only to horse serum but also 
various pollens, pea and other foods, and to dandruffs and other exciting 
agents of asthma which could not be transferred to the lower animals. 
is true, however, that all attempts to transfer passively drug, bacterial, a 
poison ivy allergies by the guinea pig and Prausnitz-Kiistner methods ha 
so far failed, but this does not necessarily mean that antibodies are absent. 
may merely indicate failure to demonstrate their presence in the circulating 
blood. In such instances they may be attached to the sensitized cells as 
‘alled ‘‘sessile reeceptors’’ as is apparently true at least in the case of tub 
culin allergy. Indeed I believe it can be stated without reserve as a wid 
accepted fact that the allergic reaction is a cellular phenomenon and un 
the circumstances I see no escape from the possibility, and indeed the pr 
ability, that in some allergies the antibody is predominantly cellular w 
tuberculin hypersensitiveness as the type, while in others it is predomina 
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humoral, with serum hypersensitiveness as the type, although we are totally 


unable to explain at present why there should be this difference in the dis- 


tribution of the antibody. Possibly experiments consisting of the extraction 
of the sensitive epithelium of the skin of individuals with tuberculin, ivy, 
and drug allergies will demonstrate the presence of antibody in the cells and 
at any rate it cannot be said that antibody is absent; we are merely justified 
in stating that its presence in the blood has not been demonstrated. There- 
fore, my objection to any classification on this basis. 

But may allergy be classified on the basis of the chemical nature of the 
exciting agent or whether or not it is antigenically active? Personally I 
believe that a elassification on the basis of the chemical nature of the ex- 
citing agent is an acceptable one at the present time. And by this method 
we would have but two groups: namely, (1) those in which the exeiting 
agent is known to be protein or closely related to it and including not only 
serum but the foods, dandruffs, probably the pollens, and even tubereulin 
and the products of other bacteria and (2) those in which the chemieal 
nature of the exciting agent is unknown as in the case of the drug, poison 
ivy, and similar plants causing dermatitis venenata. It is true that the ex- 
citing agent of pollens and house dust have been regarded as being non- 
protein in nature by Grove and Coca, Black and others, but more recent 
studies by Walzer and Grove have shown that some at least may be protein; 
a recent study in my laboratory with ragweed pollen has convinced me that 
this is a faet, while the work of Long and Seibert and of Zinsser and Tamiya 
have shown that the active substance in tuberculin and other bacterial al- 
lergies is a protein or closely related to it. Here again we must be very 
cautious in stating that the exciting agents of allergy are nonprotein on the 
basis of being nondigestible and nondialyzable when it is recollected how 
minute an amount of agent can elicit an allergic reaction and readily escape 
chemical identification. Indeed, | am fully prepared to see proved that the 
exciting agent of poison ivy is a protein or closely related to it and likewise 
in the ease of quinine, morphine, belladonna, oils, balsams, resins and other 
drugs of vegetable origin although this possibility can be excluded in the 
case of arsenic, mereury, iron, coal tar derivatives and other metallic drugs 

ss they really do combine with body proteins to form an antigenically 
active foreign protein as originally suggested by Wolff-Eisner. The latter, 
however, has never been proved, but neither has it been definitely disproved. 
When one remembers that the predominant thought in the mechanism of 
parasitropism in chemotherapy involves a change in the chemical nature of 
arsphenamine and other compounds in the blood or other tissues following 
administration for the production of new parasiticidal compounds, it must be 
admitted that this idea of Wolff-Eisner’s is not to be lightly thrown aside but 

ly left open for future investigation. Indeed I know of no more impor- 
field for research in allergy than upon the mechanism of drug hyper- 
tiveness with special reference to the possible réle of antibody and the 


ical nature of the exciting agents. 
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Furthermore, the fact that a substance is unable to induce the produe 
tion of demonstrable antibodies, like precipitins and agglutinins in the blood, 
that is, fails to be antigenically active in the immunologic sense does not 
necessarily mean that it is unable to induce allergic sensitiveness. It means 
nothing more than that it fails to produce antibodies in the blood but leaves 
wide open the possibility of producing antibodies attached to cells as in the 
ease of tuberculin allergy. As a matter of fact I think it can be stated at 
present that there is no relation whatsoever between precipitins in the blood 
and the allergic antibody. Several investigators have shown that the anti 
body may be present in a sensitizing serum in which precipitins coul 
not be demonstrated and that, conversely, sera containing large amounts 0 
precipitin, like rabbit antiegg and rabbit antiragweed, were unable to pro 
duce allergie sensitization even by the sensitive Prausnitz-Kiistner method 
although it is possible that a repetition of these experiments with changes 11 
technic may result in positive reactions. Also that the allergic antibody ma; 
be neutralized in the test tube without any visible precipitation or alteratior 
in the specific activity of the latter as shown by Coea and his associates.» 
why make any classification on this basis? It is true that precipitin a) 
allergic antibody are frequently present together, but in my opinion we ma) 
safely accept as a fact that they are not identical and that precipitin is w 
necessary in the mechanism of allergy. 

And was it necessary to coin the new word reagin for designating t! 
antibody in hay fever and asthma in view of the already long list of names 
for the antibody concerned in the allergic reaction? Certainly the antibo 
in serum allergy may be acquired by immunologic stimulation and furth: 
more the so-called ‘‘reagin’’ concerned in the Wassermann reaction, whi 
led Coca and Grove to adopt the term in relation to hypersensitiveness, 
indeed an antibody of the kind active in the test tube even though with 
demonstrable effect upon Spirocheta pallida and probably heterophile 
nature. Furthermore tuberculin and other bacterial allergies may be acquir 
by immunization as shown by Zinsser and his associates and the freque: 
with which the symptoms of hay fever and asthma first appear in adult | 
the acquisition of primrose sensitiveness by Bloch, ete., has led me to 
belief that these may be acquired by frequent contact with the exciting ag: 
despite the negative outcome of animal experiments. Indeed I believe t 
altogether too much emphasis has been laid upon the outcome of experim: 
with guinea pigs and rabbits in studying this question of aequired alle: 
sensitization, since they are by no means as susceptible to either activ: 
passive sensitization as are human beings except in the case of serum alle: 

Furthermore, | doubt the wisdom of insisting upon successful transf: 
antibody by the Prausnitz-Kiistner method as a eriterion of asthma or 0! 
allergic states since the presence of free or circulating antibody need no! 
present if its cellular situation is the important change. In other words ‘1's 


test may have a greater positive than negative value, and in my opini 
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negative result is not acceptable as evidence of the absence of possible allergic 
sensitization due to a strietly cellular situation of antibody. 

Indeed Fineman has expressed the opinion that the degree of sensitiveness 
of asthmatics is better elicited by skin tests than by determining the antibody 
content of the blood, although Levine and Coca have observed that skin sensi- 
tiveness in early and late hay fever bore a relation to the antibody content of 
the blood in almost all eases, and Clark and his associates have recently ad- 
voeated the passive transfer method as being probably more reliable for 

idging the clinical severity and danger of serum allergy than skin tests. All 
this leaves one with the impression that allergic sensitiveness may exist 
without demonstrable antibody in the blood and that while skin tests may be 
more valuable for diagnosis, the presence of circulating antibody may be more 
dangerous or at least more significant of acute and even dangerous sensitiza- 
tion in human beings. 

This question of the relative clinical importance of fixed or cellular and 

ee or circulating antibody, however, is still further complicated by the re- 


sults of treatment of hay fever and asthma since there may be an increased 


eration or amelioration of symptoms without appreciable decrease in either 
skin sensitiveness or of allergic antibody in the blood. This leaves us at 
sent very much in the dark regarding the mechanism of desensitization, 
hough I am confident that future investigations with more accurate meth- 
s will show a quantitative decrease of sessile or cellular antibody and fully 
desensitization’’ as indicating a reduction 


ce 


stify the present use of the term 
sensitization of body cells by exhaustion of antibody. It also leaves us in 


‘ 


ibt about the meaning of the term ‘‘antianaphylaxis’’ which is applied to 
refractory state supposed to be due to the presence of sufficient antibody 
the blood to neutralize effectually small amounts of exciting agent or al- 
ven in the blood before the latter reaches sensitized cells with the produe- 
of shock even though this cireulating antibody may afford no protection 
rainst the local or topical application of the allergen to the sensitized cells 
e skin or a mucous membrane. Since circulating antibodies have been 
d with such regularity in hay fever, asthma, and serum allergy by the 
isnitz-Kiistner method without demonstrable protection of the affected in- 
uals, it is apparent that the exact mechanism of this state and of non- 
fie desensitization are as yet unknown and deserving of reinvestigation 
ucidation. 
And is a classification warranted on the basis of hereditary influence? No 
an deny that heredity plays an important role in hay fever and asthma, 
t must be remembered that it likewise plays an important role in infection 
mmunity to disease in general, as indicated by the elinical studies of 
r and Stockard and the laboratory studies of Lewis and Loomis in tuber- 
s of guinea pigs whose work has indicated a possible correlation between 
dy production and allergie irritability. 
n the first place what is the nature of this hereditary influence? <All that 
nitely known is that the majority of cases of hay fever and asthma have 
r more antecedents with some type of recognized allergy and that there 
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direet transmission of any particular allergy by 


is transmitted a tendency to develop allergic sensitiveness of some kind with- 





elther 


mother or father, although Clark, Donally and Coca have recently stated that 


the offspring of hay fever subjects are more likely to suffer from hay fever 


than bronchial asthma, and the reverse. 
particular tissue or shock organ concerned in the production of allergie anti 


body ? 


If so, it has not been demonstrated or proved. 


Does this mean the transmission of a 


Or does it mean the 


transmission of a peculiar tendeney or facility for producing the antibody. 


that is to say, of tissues tuned up as it were for the production of the antibody 


This likewise is unproved, although a far more attractive thought and possi 


bility. 


effects of allergy as | proposed in 1923? 


believe the possibility is worthy of consideration and study. 


From the clinical standpoint | have always been impressed with the im 
portance of vasomotor instability or irritability in hay fever, vasomotor rhi 
These individuals blush very easil) 


nitis, asthma, and other human allergies. 
Fur 


and are sometimes very sensitive to changes in temperature, seratches, ete. 


thermore, it is commonly and widely accepted that vascular changes, and esp: 


Or does it mean the transmission of a peculiar sensitiveness to th: 


This, too, has not been proved, but | 


cially dilatation, congestion and edema, are the outstanding and prominent 


tissue changes because the allergie shock organ or tissues in human beings 


largely 


involuntary muscle. 


Under these eonditions it 


is reasonable 


to 


bi 


lieve that individuals with sensitive vasomotor systems, that is, individuals 


who show an exaggerated tendency to localized or generalized vasomotor 


disturbances would be more susceptible to the effects of allergy than tli 


more stolid individuals who possess less sensitive vasomotor systems and ar 


less sensitive to vasomotor disturbances. 
an unduly sensitive vasomotor system to any irritant or emotion is the hered 
tary factor in allergy and that it is possible that nnany human beings actual 


acquire allergic sensitiveness as to milk for example, without showing 


In my opinion the transmission 


sien 


or symptoms simply because they are less susceptible to the effeets of allerg 


shocks. 


Certainly human beings are much more susceptible to allergy t] 


the lower animals and are much more likely to develop or present vasomot 


disturbances. 


Furthermore, young children are much less likely to show |} 


fever and asthma than adults, and it is well known that they have bett 


balanced vasomotor Svstems. 


monly observed among negroes than among whites and they, too, as 


Moreover, hay fever and asthma are less « 


a ¢l 


have less sensitive vasomotor systems than the latter; and finally, hay fey 


especially, is more likely to oeceur among high-strung individuals of b 


races than among the more stolid and lowly. 


All of this has led me to reg 


a sensitive vasomotor system as the hereditary factor, not with any pecu! 


or specific relationship to allergy, but simply one of greater susceptibilit; 
the effeets of allergy because smooth muscle and particularly the sm 


muscle of blood vessels happens to be an important shock organ in hun 


allergic reactions. 


[ have no objection to the coinage of atopy 


designation for those allergies in which heredity can be traced, becaus: 


as a 


sp 


0 
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allergies are indeed strange diseases, but | think it was unealled for in an 
already overburdened nomenclature and especially since more intensive stud- 
ies may show a similar influence of heredity in more clinical types of allergy 
than are now surmised. 

These considerations led me in 1923 to propose in the third edition of my 
book on Infection, Immunity and Biologic Therapy (page 598) a classification in 
which the whole group of phenomena were designated under the common term 
of allergy with two subgroups: namely (1) those allergies caused by protein- 
exciting agents or those closely related to proteins and which in the light of 
our present information may include natural and acquired serum sensitiveness, 
hay fever, most forms of asthma, tuberculin, and other forms of bacterial sensi- 
tiveness and (2) those caused by drugs of nonvegetable origin, possibly ivy 
sensitiveness, and other forms of dermatitis venenata if it is finally proved 
that the exciting agents of the latter are toxie glucosides and definitely non- 
protein in nature. If, however, it is subsequently shown that drugs and ivy 
form protein compounds in the tissues, this classification would be unnecessary 
and any further classification be for clinical purposes and convenience only 
in the way of giving separate names for clinical entities of basically similar 
mechanism. I see no reason at present for abandoning this classification ; in- 
deed and on the contrary, I believed that the results of investigations since 
1923 have still further shown that it is both reasonable and substantially correet. 

It may be that in the future we shall remove drug allergy altogether from 
the group of allergic conditions since it is included now almost solely by reason 

the fact of its resemblance to allergy but with almost no further justifiea- 
n in view of our present information on its mechanism. Indeed, we ecom- 
ionly overlook the facet that drug sensitiveness and tolerance may be more 
a pharmacologic than an allergic problem and more than enough harm 
| confusion have been done in medicine by the power and tyranny of 
ilogy. For example, in chemotherapy we have more than begun to aban- 
the theory of chemoreceptors of Ehrlich, proposed to explain organo- 
opism or toxicity for the body cells and parasitropism or toxicity for the 
isite on the basis of the existence of hypothetie specifie side chains or 
ptors analogous to the obsolete side chain theory of immunity. Rather 
personally in favor. of placing the whole business upon a definite chem- 
theory in which the chemical compound does or does not combine with 
cell or parasite, according to whether the protoplasm of the latter does 
loes not contain chemical constituents of physiologic importance possess- 

a combining affinity for the chemical compound or medicament. It may 

that in so-called drug idiosynerasy the body cells happen to contain 


turally or aequire as the result of former administrations more of the 


ical constituent possessing an affinity for the drug than the body eells 


he average and majority of individuals without involving the question 
ossessing a superabundance of theoretic chemoreceptors; and that ae- 
d drug tolerance is not a matter of exhaustion of receptors or allergie 
body but merely a matter of exhaustion of the chemical constituent of 
protoplasm having this combining affinity for the chemical agent or 
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drug. If this mechanism is finally proved, the drug idiosynerasies and toler- 
ances could be removed from the category of allergy, but in the meantime 
we may leave it in this group with the idea in mind that it is possible that 
a protein exciting agent is produced by union of drug and body proteins, that 
an allergie antibody to this drug-protein antigen is produced which is en- 
tirely cellular in situation and that drug tolerance involves a mechanism ot 
exhaustion of this cellular antibody in the same manner as is probably opera 
tive in the desensitization to other allergies caused by agents of known 
protein constitution and mediated by demonstrable antibody. 

In conclusion I believe that in the interests of orderliness and clearness 
it is possible, advisable, and permissible to get rid of many terms which now 
contribute so materially to confusion and with this in mind I advocate th 
adoption of a simpler terminology as follows: 

1. To employ the term allergy and abandon that of anaphylaxis, hyper 
sensitiveness, idiosynerasy, and atopy. 

2. To designate the exciting agent as allergen and abandon the terms 
anaphylactogen, sensibilogen, sensitinogen, and atopen. 

3. To base classification upon what is known of the chemical nature ot 
the exciting agent and drop classifications based upon the sueeess or failur: 
of demonstrating antibody in the blood by passive transfer of sensitization to 
guinea pigs or human skins or according to success or failure of active sensiti 
zation of guinea pigs. Or to base it upon a division into elinieal types, as 
the dividing line between acquired and natural allergies is too poorly de- 
fined for classification on these grounds as is likewise a division into so-ealled 
normal and abnormal allergies. 

4. To designate the antibody as allergin or allergic antibody and abandon 
the terms anaphylactin, sensitizin, reaction body, albuminolysin, precipitin and 
reagin. 

5. To adopt the cellular theory in its essentials as the underlying mecha 
nism and abandon the humoral and related theories. 

6. To adhere to the terms active and passive sensitization because less 
cumbersome, more euphonious and better known than the term allerizatio 

7. To adhere to the term desensitization for expressing a decrease 0! 
symptoms under therapeutic intervention as a result of increased toleratic: 
for the exciting agent even though its exact mechanism is unknown. 

It seems to me that this simplified nomenclature is quite sufficient 
present purposes, at least until it is proved that the phenomena in man and 
in the lower animals involve separate and distinct mechanisms with differ: 
kinds of antibody. But in my opinion this has not yet been proved, and | 
believe the term allergy is ample for designating the phenomena as a whi 
as likewise the term allergens for designating the wide variety of exciting 
agents, allergin for the antibody, ete., as long as we have reasons for bell 
ing that the mechanism of serum allergy in the guinea pig is fundamenta 
the same as serum allergy, hay fever, asthma, etc., of human beings. 








THE POTENTIAL ASTHMATIC 


M. Porrencer, M.D., Monrovia, CALIFORNIA 


CLINICAL PICTURE OF ASTIIMA 


\ HEN one sees a patient suffering from a paroxysm of asthma the dyspnea 
Vas a rule overshadows all other symptoms. On examining the patient, 
however, if the case is severe, the physician notes a rapidity of heart action, a 
cyanosis, a diminished respiratory excursion, a tense emphysematous chest 
moving in the inspiratory phase. Rales and rhonchi are heard of a character 
more or less distinctive, which, together with the particular character of the 
respiratory murmur with its prolonged expiratory phase have come to be 
recognized as making up the asthmatie type of breathing. If the attack is 
severe and prolonged, the heart may be enlarged and show signs of embar- 
rassment. There may be a considerable or a small quantity of sputum. Eo- 
sinophilia is usually present. The condition may have developed suddenly or 
slowly. 
HOW DOES ASTHMA EXPRESS ITSELF? 


Asthma expresses itself in the neurocellular mechanism of the bronchus 
as a contraction of the smooth musculature, an exudation into the tissues, and 
an inerease in bronchial secretion. This we at once recognize as a vagotonie 
1 parasympathicotonie picture.’ 

The neurologie picture, however, is not dependent on nerve stimulation 
alone. There is a primary cellular element in every physiologic or pathologie 

tion, Which of course is modified by various hormones as well as the nervous 
stem. Biophysicists have proved that nerve action depends upon the physi- 

state of the cell; its degree of alkalinity or acidity; also, its content as 
ll as that of the surrounding fluids in substances such as nutritive materi- 


, cholesterin, hormones and various electrolytes such as Ca, Na, K. P, and 


; » 4, 5 

It is further shown that the vagus which is the parasympathetie ecompo- 
it of the vegetative system, concerned in the production of asthma, is 
sely associated in its action with the A of the cell. Without A there ean be 
normal parasympathetic action. In parasympathicotonia we have a ten- 
ney to deficiency of blood ealcium and excess of blood potassium, with alka- 
s and inerease of blood phosphates. 

Asthmaties are very apt to show endocrine disturbances, particularly that 
hypo-adrenia, hypothyroid, hypoparathyroid, and hypogonad, and the thy- 
‘olymphatie state. 

The vagus is opposed in its action in the bronchial museulature by the 
upatheties, which are linked up in their activity with the Ca of the cell. 


*Read before the Sixth Annual Mecting of American Association for the Study of 
‘gy, Minneapolis, June 11-12, 1928. 
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Therefore we have two antagonisms in the normal or physiologic funetion of 


the bronchi; the sympathetic and vagus nerves in the correlating mechanism ; 





and the Ca and A of the cell in the production of the fundamental activities 







of tonus and rhythm. 






We have a third antagonism of a chemieal nature: the Hand OH of the 





These also align themselves as antagonists, the Il with the sypma 


tissues 


theties and Ca, and the OH with the vagus and A. 






Like all schemes of action these are subject to variability and, at times, 


effects the reverse of what are expected are observed. There are times when 






stimulation of the vagus nerve may produce acceleration of the pulse and when 





an inerease in Ca may be followed by a parasympathetic instead of a sympa 






thetic effeet; so these antagonisms must not be accepted as universal and 





unalterable, but rather as being the usual relation, the one met most often 






under normal circumstances. 


That asthma is a local parasympathetic syndrome cannot be questioned 





That it is often met in individuals who show universally increased parasym 





pathetic tonus or parasympathetie syndromes in certain organs other than 






the lungs is also well known. Bradyeardia, epiphora, vasomotor rhinitis, ha) 





fever, nasopharyngeal catarrh, spasmophilia, hypermotility and hypersecre 





tion of the gastrointestinal canal, spastic constipation, mucous colitis, diarrhea, 






shell-fish poisoning, urticaria, angioneurotie edema, eosinophilia, digestive hy) 






poglycemia and hypotension are found frequently in the group of patients t: 








which asthmatics belong. 





OF ASTHMA 





CAUSES 









In our discussion of the cause of asthma we must approach it from 
double point of view; first, that of the potential asthmatic; and second, that 






of the precipitating factor. 






A certain percentage of people, so-called constitutional arthrities, ar 





? 


potential asthmaties at birth, and as soon as they contact stimuli which a: 






directed toward the pulmonary parasympathetic neurocellular mechanisn 





they may develop the asthmatie syndrome. Many such individuals develo 





asthma soon after birth, others, in the early years of life. There are still ot! 






ers who, although they have a very unstable equilibrium between the symp 






thetic and parasympathetic bronchial neurocellular mechanism, yet, und: 





ordinary circumstances remain free from asthma. When subjected to unusu 






parasympathetic stimulation, however, members of this group, too, may d 






velop the asthmatic syndrome. During childhood such individuals often a: 





subject to colds, sneeze on slightest exposure, are subject to hay fever, lary: 






f the glottis, and bronchitis. Slight colds may be accompani 


gritis, spasm 01 


by sonorous rales in the chest. These conditions are at once recognized 






being of a catarrhal congestive and exudative type such as has been suggest 






as belonging to the exudative diathesis. Many of these individuals duri 





childhood, as well as in later years, are subject to eezema and urticaria. The 






vith other parasympathetic syndromes previously mentioned, make up a « 






tinct tvpe of vegetative imbalance which belongs to the vagotonie constitut)’ 
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It seems that in the group possessing these particular constitutional char- 
acteristics, there occurs at times an incomplete elaboration of protein, which 
results in unmetabolized products gaining access to the blood and lymph 
streams, from which they are deposited in the skin and mucous membranes. 
These products possess the property of sensitizing tissues, and particularly of 
producing their effects upon the parasympathetic neurocellular mechanism. 
When the substances which have sensitized the cells again come in contact 
with them a reaction of hypersensitivity occurs. Such a reaction may appear 
as a vasomotor rhinitis, a hay fever, an asthma, a severe gastrointestinal dis- 
turbance, an urticaria, an eezema, a colloidoeclastie reaction; or other syn- 
dromes which are less easily recognized. 

Certain individuals of this group who are prone to asthma also seem to 
possess constitutional hepatic inadequacy. This is of great importance be- 
cause of the detoxieating influence of the liver upon substances of alimentary 


origin. Sueh individuals show idiosynerasy to foods and suffer from ana- 


phylaetic states more often than those with norma! liver function. They also 


show hypoglycemia which aligns them with the vagotonic group. 
Constitutional vagotonia, speaking of the condition as an inherited one is, 
as a rule, widespread although its manifestations may be confined to certain 
tissues or organs, so we must think of asthma as being a local manifestation 
a more or less generally unbalanced neurocellular mechanism. 
A hypersensitive neurocellular mechanism is not only prone to be ren- 
dered allergic to protein, but this hypersensitivity may be expressed in a 
heightened reaction to any and all stimuli. An instance of this is the vaso- 
motor rhinitis which is associated at times with gastrointestinal disorders and 
with sexual congress, also asthma which results from reflex stimuli arising in 
other organs such as the nose, heart, gall bladder, gastrointestinal traet, and 
elvie organs. 
H[ypersensitive tissues and organs also react readily to loeal stimuli of an 
tating character and to general stimuli such as those of an emotional na- 
‘and those due to weather changes. The fundamental cause of the reae- 
in all of these conditions is not the particular exciting factor but the 
nstitutional instability which makes the neurocellular mechanism hyper- 
sitive to stimuli of many kinds. Therefore, antigens, chemical substanees, 
nges in weather and reflex impulses acting upon hypersensitive cells pro- 
‘e paroxysms of asthma. 
I personally had an experience which illustrates how loeal cells may be- 
e specifically sensitized. I have always been subject to vasomotor rhini- 
and hay fever. One time I was taking a tablet of aspirin for headache. 
‘n I had chewed the tablet to a powder I was compelled to sneeze, and 
forced some of the powder into my posterior nares. Almost instantly the 
ies became edematous and closed the nares completely, a condition which 
ained for several hours. The edema was accompanied by a profuse nasal 
‘harge. Since that time, whenever I take aspirin, a vasomotor rhinitis 
urs. This condition is analogous to the specific allergic reaction which 
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follows the deposition of pollen in, the tissues of the mucous membrane of the 
nose in the production of hay fever, and the tissues of the mucous membrane 


of the bronchi in the production of asthma. 
TREATMENT OF ASTHMA 


If the conditions herein mentioned underlie asthma and hay fever, then 
one or more of the following therapeutic measures suggest themselves: first, 
to change, if possible, the parasympathetic neurocellular hyperirritability ; 


second, to desensitize the eells if specifically sensitized ; third, to remove the 


patients to surroundings which are free from substances to which they are 


sensitized, in case of air-borne stimuli, and to withhold from use by the patient 
foods or other substances to which they are known to be allergic; and, fourth 
to remove known sources of reflex stimulation. 

The suceess of desensitization of the body cells as a method of relieving 
asthma has been due in no small measure to the energy of members of this 
Society. Their individual contributions rank with the best that have been 
made to the subject. The administration of thyroid extract in certain in 
stances, when a deficiency of this hormone was present has proved that i 
some instances the affection possesses endocrine aspects. The correction 0! 
reflex irritation arising in other organs has been successful sufficiently ofter 
to show this as a factor. The same may be said of climatie change. 

All of these measures, however, leave much to be desired. They leav: 
most patients still potential asthmaties, waiting for the proper stimulus t: 
induce another attack. The probable reason for this is that they fail t 


change or correct the constitutional or acquired hyperexcitability of th 


bronchial neurocellular mechanism and so leave the patient in a condition t: 
again become asthmatic when the exciting stimulus arises. Potential asthmat 
ics possess different degrees of hypersensitivity. It is a common experienc 
that some are much easier to relieve than others. Where the imbalance 
very marked most measures have so far proved unavailing. 

Could the tendeney to congestion and exudation in the tissues be reliev: 
and the constitutional parasympathicotonia be overcome, probably asthm 
and the entire group of allied hypersensitive conditions could be averted. 5 
far, however, we do not know how to cure it, but we do know certain meas 
ures that improve the condition of the imbalance. Parasympathicotonia 
not a matter of hyperirritability of the nerves alone. It is a complex cond 
tion in which the tissues which react with the parasympathetics also have 
very important part. Relief of parasympathetic syndromes may be broug!:' 
about by forces which depress parasympathetic nerve action, or by fore 
which stimulate the antagonistic sympathetic neurons; or, by decreasing t! 
substances which are responsible for activity in parasympathetie structur 
or by increasing the substances which produce inhibition in them. 

In this connection hormones must be considered. The successful use 
adrenalin in relieving asthmatic paroxysms proves its relationship definite! 
but there are other hormones whose relationship to the sympathetic action 
also very close, and which must be considered. Such are the thyroid, parat! 
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roid, and testicular hormones. In appropriate cases hormones from these 
glands may be used advantageously for their therapeutic effect, along with 
other antiasthmatic measures. 

Atropine is a substance which lowers parasympathetic activity, partieu- 
larly that due to the vagus nerve. The cell acted upon by the nerves, however, 
is Just as important in parasympathetic hyperactivity as the nerves themselves. 
Phese too may be influenced therapeutically, as is evident from the antagon- 
istie action of Ca and K ions in the cells. 

Calcium may be able to combat parasympathetic syndromes in several 
different ways. In tissues innervated by both sympathetic and parasympa- 
thetic neurons such as the pupil, the nasal mucous membrane, the bronchi, the 
heart, and the gastrointestinal traet, calcium acts with and fortifies sympa- 
thetie activity, and in so doing opposes the parasympathetic action. Calcium, 
further, has a property of allaying muscular hyperactivity as we see in tetany, 
and in spasms in various tissues. It further decreases the permeability of eell 
membranes, in which it antagonizes sodium and potassium. By so doing it 
decreases the tendency to exudation in the tissues. 

Such effects should all be of value in influencing the underlying condition 
which is responsible for asthma. That Ca does have such effeets is shown in 
many parasympathetic syndromes met in elinical practice. Its effect in reliev- 
ing the intestinal spasm, productive of pain and diarrhea in tubereulosis of 
the bowel is well recognized. Its relief of urticaria and the anaphylactic 
phenomena accompanying serum reaction is often gratifying. In hay fever 
and asthma it will often give great relief. 


A disappointing experience in the use of calcium is that one cannot al- 


vs produce the desired effect in overcoming the spasm, even though its 


mployment is based on sound physiologic principles. This, however, must 
expected. Physiologic reactions differ from test tube reactions, in that 
re are often individual differences in patients and differences in the same 
tient at different times which interfere with always obtaining the same 
‘tion following what seems to be the same stimulus. At certain times a 
‘tion occurs directly the reverse of the one expected. Such has been noted 
physiologists in experimental animals, where under certain conditions 
ulation of the vagus produces acceleration of the heart instead of inhibi- 
In still other cases we may not be able to overcome the parasympathetic 
rbalanee, no matter what remedy we use. 
The employment of caleium has been considered of no avail by some be- 
se of the findings on blood-ealeium estimation. Patients with asthma have 
examined and found at times to have the usually accepted normal or 
increased amounts of Ca in the blood. Again, it has been shown that 
r Ca administration, usually within three hours, the blood calcium returns 
ts former level. In regard to these observations it can be said that the nor- 
Ca content of the blood varies under different circumstances and in dif- 
nt individuals. Environmental conditions undoubtedly cause variation in 
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the blood Ca. The amount of sunshine and seasons are known to influence it 
So do various hormones. So must we expect a variation in the Ca content of 
the blood of asthmaties. 

It is not the blood calcium alone that is to be considered but the K:Ca 
ratio; the relative tonus of the sympathetic and parasympathetic nerves; the 
hormone balance; and the H1:OlHL ratio. Kylin® found on determining the A/Ca 
ratio of the blood of a large group of individuals that in normal persons the 
ratio is approximately 2, there being twice as much A in the blood as there is 
Ca. In asthmaties, on the other hand, the ratio was always high, running 
from 2.04 to 2.93, averaging 2.48. In only one case did it fall below 2.19. 

Hetenyvi® has shown that while the blood calcium attains a normal level 


, 


within a few hours after caleium administration there is still a retention of 
about one-half of the Ca administered somewhere in the body tissues. Ot 
260 mg. administered, after three hours, there was still an increase of 6 mg. in 
the blood, while 35 me. had been eliminated in the urine and 90 mg. in th 
feces. Thus 131 mg. could be accounted for, leaving 120 me. unaccounted for 
but somewhere in the body. This indicates that a low serum-calcium content 
may mean either a reduction of body calcium or a storage in the tissues. 

Calcium must not be administered in severe asthmatic paroxysms in th: 
hope of relieving the paroxysm, as may be done by adrenalin, but for a slow 
change in cell activity. Its action may be increased by the simultaneous ad 
ministration of atropine. 
SUMMARY 

1. There are two causes of asthma, the fundamental underlying cause and 
the precipitating cause. 

2. Asthmatics belong to the constitutional arthritic class, and particular): 
to those of the exudative diathesis. 

3. Asthma expresses itself as a local parasympathicotonia, usually in a: 
individual who shows more or less general parasympathicotonie phenome 

4. Constitutionally, asthma is associated with an overbalance of the par 
sympathetic nerves; an overbalance of A as compared with Ca in the cells; a: 
increase in OH ions as compared with the H ions of the tissues; and a det 
ciency in certain sympatheticotonic endocrines, such as the adrenals, thyroi 
parathyroids, and gonads. 

5. Sensitization to food, pollens, ete., response to reflex impulses fro: 
other organs, also to chemical and mechanical irritation, and sensitiveness 
weather changes, are only precipitating factors in a disorganized neurocellu 
mechanism. 

6. Treatment must be directed not only to the relief of the preeipitat 
cause but also to changing whenever possible the hypersensitive neurocellu 
mechanism. 
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DISCUSSION 


Dr. Warren T. Vaughan, Richmond, Va—This paper should receive a lot of diseus 
sion. I feel that the Society is particularly fortunate to have such a paper to open the 


meeting with. We are prone to become rather one-sided in our outlook on the subject 


f allergy and to talk of it too much in terms of protein sensitization. So, for a keynote 
speech, we have a paper which says very little about protein sensitization. 

We fail to recognize, or at least to emphasize often, that asthma is more or less 
a chemical reaction in which two bodies react. It 


¢ 


is not only the allergen which is 


esponsible, but it is also the reacting body which is the human being. So we must consider 


th sides of the chemical equation. 


[ have a lantern slide. I want to bring out one or two points, 


Perhaps the first 
nt is that in our discussions of the subject of immunology or allergy, we have so many 


lifferent terms applied to one and the same phenomenon or process which makes it dif 
ilt sometimes for some of us to understand the other fellow’s language. We talk 


umunology, allergy, and atopy, and everyone has to slip in a new 


about 
term. I have been 
guilty of attempting to slip in a new term myself, so I feel that I can voice the criticism. 
(Slide: See chart in article on ROle of Specific and Nonspecific Factors in Allergy 
Allergie Equilibrium, Jour. LAB. AND CLIN. Mep., April, 1928, iii, 633.) 
This is a table which I have elaborated more for my own 


good than for anyone 
because I feel that 


I ean visualize fairly clearly the underlying processes and ean 
iin it to patients very easily with the help of this chart. 

‘*The specific allergenic causes of allergy, and the nonallergenie causes.’’ There is 
that could be eriticized in this chart, for example, as to whether bacteria are 
fically allergenic or not; and in the second bracket we find the groups which Dr. 
enger is speaking about particularly. He is talking about the type of individual. We 
consider both the reacting body, the specifie allergenie factor, and the individual. 
second bracket, I feel, includes a great deal of what Dr. Pottenger has so clearly 
ibed to us. 

The first bracket is divided into two sections. Certainly, I think most folks will 
that a specific allergen is responsible for most outbreaks of allergie disease. On 
ther hand, there are cases in which we cannot find a specific protein or allergenic 
so that it is conceivable that these two reactions may occur to produce an allergic 
k without the intervention of the first or specific series of causes. 
Allergie equilibrium or balanced allergic state is another term for the vagotonie 
sposition which Dr. Pottenger was speaking about, and that is where I must apologize 
iving attempted to bring in another term that means the same thing essentially which 
Pottenger has discussed. The rest of the chart does not enter into the present dis- 


n. 

Of course, heredity is probably the most important predisposing factor. We may pos 
have an allergieally predisposed individual eaused by liver insufficiency. The French 
talked long about deficient gastrie leueopedesis. They measure it in this way: The 
contents usually contain a variable number of leucocytes which have passed through 


stomach wall into the stomach and they quantitate these leucocytes, after the ad- 
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in asthmatics, there is often a diminishe: 


after stimulation caused by the ingestion 


near future because of the recent work 


hvdrochlorie acid in the relief of hay fever 
rted at the May meeting of the Society ft 
en accompanies allergy. 

want to bring out the second bracket of 


n 
ssion and emphasizing the fact that ther 


LIS¢ 


I have nothing further to say. 


very difficult things in medicine, and it 
subjects of this kind, but it is impossil 
when we begin. 
preference to vagotonia simply because I 
ive nervous system on a definite basis. T 
arasympathetie nerves, so I think it is very mu 


from sympathicotonia and parasympathicoton 


me in asthma has been this: Why does a _ pers 
individual react to pollen, or to other allergens? W 
of various kinds, and why does he reaet to 


various weat! 
so forth, where another person is not bothered at all? That 


has been t 
anything else. I think we must take it 


las a very splendid expression here, 


into considerat 


| subjects, not only in medicine, but everything « 
is very hard to be broad. It 


is very hard to get 
nt of view. Medicine is made up of so many specialt 


impossible for anybody to talk on any one subject intelligent 


paper before you was not in any way to oppose the 
but simply t« | attention to something more fundamental upon whieh )y 
gs up the fundamental characteristics of the individual 


m. I think we must study those things. 


back to heredity. We have to take up the question 
never attempted before. We are entering on the physiologic « 


is to begin this study of physiology with the instructive studies w 


psvehology, } 


physiology, neurology, and the physics of the 
ction. I do not know any place where it is } 


udy of the asthmatic, because the asthmatic is 
type of reaction from other ordinary dis¢ 


is probably the fundamental factor. 





PATHOLOGY OF ASTHMA; NONBACTERIAL ALLERGIC AND BACTE- 
RIAL TYPES BASED ON AUTOPS' 


By BernuArp Stremnperc, M.D... ANd KK. D. I! LEDO, Oto 


hma are not 


[| jme pathologic changes Occurrine in peopie afi 
well defined either in the mind of the pathologist ‘of the clinician. This 
ack of clarity is due to the questionable etiology an the post- 
mortem material. Asthma is seldom the direct cause Out of a 
thousand cases, Rackemann! reports five d on only one 


them. The literature contains studies of 


eases. ILluber and 


Koessler? collected fifteen and presented six of their own. Lemierre, Leon- 
Kindberg and Levesque® reported one; Raekemann' one, and Dehner* two 
ises. <All the authors, except Rackemann, class their cases under the term 
bronchial asthma. Since asthma merely means of dyspnea with 
heezing sounds in the chest and the term bronchial involvement 
the bronchi, this symptom complex was pathologie 
hanges in what was assumed to be a distinet ‘ase entity. Thus, Schmidt’ 
nsiders his case that of bronchial asthma. His patie “1 asthmatic at- 
revealed lalignant growth 


cks three weeks prior to death and the autopsy 
cluding pulmonary arteries and bronchi. One of Fraenkel’s cases® was a 
man of sixty-three who had rheumatism and gout for years; he had bronchial 
tarrh for three years and one year before death veloped asthma. The 
topsy revealed a dilated heart and emphysematous lungs. Tikhmeneff’s’ 
tient, although having asthmatie attacks for eleven years, died of empyema, 


monary abscess, and pneumonia. Ellis,” from the study of his own ease 


| those in the literature, concluded that the pathologic anatomy of bron- 


i 


il asthma is not the same in all cases though in some points they closely 


‘espond. It is apparent that it has been attempted to establish a pathologie 
ty for a symptom complex produced by several distinct conditions. 
Meltzer’s® association of bronchial asthma with a aphvla . the intro- 
tion of the allergic theory, and Walker’s'’ conce if sensitization by bae- 
il proteins have somewhat clarified our knowledge bronchial asthma. 
ever, until the etiologie factor or factors are definitely determined, the 
Joyment of the term bronehial asthma, irrespective of etiologie evidenee, 
ls confusion to an already confused subject and mal it difticult to estab- 
a pathologie entity. 

In a number of the twenty-five reported cases, the asthmatie attacks were 
eded by bronchitis or sinus infections. Berkhart’s'! patient had been sub- 
to frequent colds since childhood and the first attack of asthma followed 


*From the Division of Laborato 1 Rese cl I ‘ f Medicine, To 


Hospital, Toledo, Oh.o. 
resented before the 
11, 1928. 


Minneapolis, Minn., 
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a prolonged bronchitis. One of Huber and Koessler’s*? patients had a severe 
One of our cases 


bronchitis for six months prior to the first attack of asthma. 
It is 


had sinus infeetion and bronchitis prior to the appearance of asthma. 
the concensus of opinion that there is a type of asthma which is preceded by 
an infectious process of the sinuses, respiratory passages, or both. For this 
condition, we are employing the term bacterial asthma which is now in fre 
Whether the asthmatie attacks are due to sensitization by bacte 


quent use 
rial proteins or to some other factors is irrelevant so far as the employment ot 


the term is concerned. The pathologic anatomy of this type of asthma can be 


differentiated from the other type to be discussed. 
In another group of the twenty-five cases, there was no evidence of any 
There was usually present a familial history of asthma 


infeetious process. 
If foods or anima! 


If due to pollen, the attacks were more or less seasonal. 
emanations were responsible, removal of the offending factors relieved thi 
patient. Cutaneous tests not infrequently gave positive reactions to extracts 
of pollen, foods, or animal emanations. This type of asthma we are indicating 
as nonbacterial allergic asthma. 

Of the twenty-five cases reported, only eight actually died from asthma 
Rackemann' analyzed Huber and Koessler’s twenty-one cases and found only 
four whose deaths were due to uncomplicated asthma. The additional four 
cases were those of Rackemann, Lemierre, Leon-Kindberg and Levesque, and 
Dehner. We are adding to the literature two more cases: one of nonbaeteria 
allergic asthma dying during an asthmatie attack and another case of bact: 
rial asthma. 

NONBACTERIAL ALLERGIC ASTHMA 


Clinical History.—Female, aged sixty, married, American, was first see! 
by one of us (K. D. F.) at Toledo Hospital, April 23, 1927, suffering fro. 
frequent severe attacks of asthmatie dyspnea. 

Family History.—One sister had asthma. Brother’s child has had Fa 
type of hay fever for several years. 

Previous History.—Married forty years. Had given birth to two childr 
at seventh month of gestation and neither child survived. First asthmatic a‘ 
tack began at her home at Archbold, Ohio, at the age of forty-two. TT! 
attack followed mowing of the lawn. Since then, asthmatie attacks ha 
occurred the vear round, but always worse and more frequent during 


+ 


summer months. These attacks were often preceded by sneezing, coryza, 


rymation and burning of the eves. Of late years, the patient noted so 


dyspnea on exertion, which was relieved by rest. This dyspnea occurred 
dependently of her attacks of asthma. 

Present Illness.—The asthmatic attacks began at her home the latter p 
of Mareh, 1927. These attacks occurred daily and several times dur 
twenty-four hours, and were usually worse at night. 

Physical Eramination.— Woman of medium build. Slight evanosis of 
and nails. The mucous membrane of nose was pale and there was polyp 
change of right middle turbinate. The sinuses were clear on transillumi 
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tion; corroborated by a competent rhinologist and by roentgenogram. The 
chest was somewhat barrel-shaped. The heart was of normal size, the rhythm 
was regular but the rate persistently rapid. During attacks, there were wheez- 
ing sounds in the chest with a lengthened and labored expiratory phase. The 
blood pressure averaged 140/80.) The electrocardiogram showed tachycardia, 


low amplitude of curves in all leads and a suggestion of right ventricular 


preponderance. Examination of the abdomen, extremities, and reflexes gave 


normal findings. 

Blood: Hemoglobin 76 per cent; red blood cells 3,910,000; leucocytes, 
S800; polymorphonuclears 79 per cent, lymphocytes 19 per cent, eosinophiles 
2 per cent. Urine: amber, acid, specifie gravity 1020; trace of albumin, few 

hite blood cells. Blood sugar 84 mg. per 100 ¢.c. of blood: blood nonprotein 
nitrogen 36 me.; blood urea 7.8 me. Blood calcium 9.8 me.; blood Wassermann 
negative. No sputum could be obtained. 

Cutaneous tests on April 25, 1927, gave mildly positive reactions to os- 
trich feathers, rabbit hair, sheep wool, and three tree pollens. There was a 
suggestive positive reaction to an intradermal injection of feather extract. 
Qn May 7, 1927, other seratch skin tests gave mildly positive reactions to 
numerous tree, grass, and weed pollens. 

Treatment and Course.—The patient was under observation in the hospital 
rom April 25 to May 11, 1927. During this time she had repeated asthmatic 
attacks which were relieved by small doses of adrenalin. At no time was 
here coughing or expectoration either preceding or following the asthmatie 
attacks. About a week before her death, there occurred several days of very 

ch winds, during which time the patient was worse—the asthmatic attacks 
ng almost continuous. Pollen plates in the window of the patient’s room 
showed the presence of enormous amounts of tree and grass pollens. After 
ree days and nights of especially severe asthmatic seizures, the patient died. 
Death was apparently due to respiratory failure as the heart remained regu- 
and the systolic blood pressure was maintained at a level of 130 up to 
th. 
Clinical Diagnosis.—Nonbacterial allergie asthma, probably due to pollen. 
Points in the case report that point to an allergic basis for the asthmatic 
tacks: The onset of the original attack in summer following cutting grass; 
attacks more frequent and worse in summer; the attacks formerly pre- 

d and accompanied by symptoms of hay fever; history of allergie mani- 

ations in other members of the family; allergie appearance of nasal mu- 
\; positive cutaneous tests to numerous tree, grass, and weed pollens as 
as a few animal emanations; extremely severe asthmatic attacks prior 
leath coincident with presence of large amounts of tree and grass pollens 
the air. 
PATHOLOGIC REPORT 


Macroscopic Description.—The body is that of a well developed and mod- 
tely well nourished, white adult woman. The shape of the chest is sugges- 
of a half barrel. The abdomen is protuberant. There is slight edema of 
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the lower extremities and eyanosis under finger nails. The liver extends 
5.5 em. below the costal mare The heart weighs 275 em., is brown in color and 
shows a decrease in the subepicardial fat. The left ventricular wall measures 
14 mm., the right tricular wall 8 mm., the left auricular wall 3 mm. and 
the right auricular wall 1 mm. The right ventricular wall shows penetration 
of yellow streaks from the subepicardial fat into the musculature. The right 
lung weighs 300 em., and the left 240 gm. The lungs contain large areas of 
bulbous emphysema and are reddish-yellow in color. The eut surfaee is dry, 
spongy, and red-yellow. The trachea and large bronchi have a red mucosa 


which is covered with a red, slimy material. The bronchioles, the small and 
medium sized bronchi contain white, firm plugs, which obliterate the lume: 
completely in the greater number of tubes. These plugs eannot be dislodged 
even by firm pressur The spleen weighs 135 gm.; the cut surface is purple 


red and the knife serapes away very little of the pulp. The connective tissue 


liver weighs 12830 gm. The edges are sharp. At the june 


is increasec 
tion of the ior and anterior surfaces are two ridges 4 mm. in width and 
3 em. in length. Both kidneys weigh 270 gm. The capsule strips with 
out difficulty leaving a smooth, nongranular surface containing fetal lobula 
tions. The left kidney, in the eortex and medulla of the upper pole, contains 
an encapsulated, grey-vellow, elevated, soft mass, 4 em. in diameter. Thi 
brain shows moderate edema. The other organs do not show any significant 
changes 

Microscopie Description.—-The heart shows, in the right ventricular wall, 
separation of muscle bundles by ‘‘signet-ring’’ cells. The musele cells con 
tain a moderate amount of bipolar brown pigment. The blood vessels are con 
gested. The spleen contains thickened blood vessels. The follicles are smalle1 
than normal and contain small areas of a homogeneous pink staining (eosi 
stained) amyloid. The sinuses are distended with blood. The mass in th 
upper pole of the left kidney consists of tubules lined by euboidal epithelium 
The epithelium is nowhere outside the basement membrane. The tubules ar 
confined by a connective tissue capsule. The lungs show the greater numbe! 
of the alveoli distended and intercommunieating through broken-down sept 
The alveolar lumina are clear. The interalveolar tissue contains dilated an 
congested capillaries and blood vessels. The bronchioles, small and mediw 
sized bronchi, are dilated; the lumina are entirely or partly occluded by muc' 
which contains desquamated epithelial and few mononuclear cells, some of whi 
are eosinophilic. The mucous material is adherent in many places to the ep 
thelium. The lining cells are everywhere intact. The basement membrane 
hvalinized in the greater number of bronehi and bronchioles. The subepit! 
lial tissue is ¢ s and is infiltrated by a large number of mononucle 
eells, many of which are eosinophilic. The musele layer is markedly thic 
ened. The mucous glands show absence of nuclei, obliteration of cell outli 
and a hypersecretion of mucus. The muscle layer and the glands are in! 


trated by mononuclear cells many of which are eosinophiles. 
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SUMMARY OF THE PATHOLOGIC FINDINGS IN THE LUNGS 
Complete or partial obliteration by mucous plugs of the lumina of most 


of the bronchioles, small and medium sized bronchi; hyperplasia, hypertrophy 


and hyperseeretory activity of the mucous glands; hypertrophy of the 


muscle layer; edema and cellular infiltration of all the coats; a large num- 


ber of eosinophiles in the cellular exudate; emphysema. 


Fig. 1.—Nonbacterial allergic asthma. Cross-section of bronchi, small and medium size, 
lung tissue. a, Lumen of bronchus completely filled by mucous material; b, muscle layer 
Ws hypertrophy; c, the mucous glands are hyperplastic, hypertrophied and show hyperse- 
tory activity; d, lung tissue showing emphysematous areas. (x10) 


Fig. 2.—Nonbacterial allergic asthnu.a. Cross-section of bronchus in Fig. 1 under higher 
macnification. a, Lumen of bronchus completely filled with mucoid material and cells, the 
lunien is distended and tortuous; b, hypertrophic muscle layer; ¢, hyperplastic, hypertrophic 
anu hypersecreting mucous glands; d, cartilage. (x30) 
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Fig. 3 Nonbacterial allergic asthma. Cross-section of bronchus of 2 mm. inside diar 
eter. a, Lumen of bronchus completely filled with spirally arranged mucus; b, hypertrophi: 
circular muscle bundles; c¢, 


mucous glands showing hypersecretory activity, hyperplasia ar 
hypertrophy. (x45) 


Ai 


Fig. 4.—Nonbacterial allergic asthma. 
a, Greatly 
(x45) 


Cross-section of bronchus, 1 mm. inside diam: 
hypertrophic muscle layer; b, lumen almost completely filled with mucous mat: 
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Fig. 5.—Nonbacterial allergic asthena. Cross-section of lung showing emphysema. 4a, 
the alveoli are distended, the interalveolar walls are broken through and several alveoli inter- 
communicate. (x45) 





Fig. 6.—Nonbacterial allergic asthma. Cross-section of lung with emphysema. An area 
fr Fig. 5 under higher magnification. a, Blood vessel is distended and filled with blood; b, 
distended capillaries filled with blood; ec, dilated alveolus. 
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ction of a part of bronchus with 
us with mucoid material which contal 
the mucus is firmly adherent to the lining e| 
hypertrophic muscle layer diffusely infiltrated b 
i sinophile; e, lymphatic filled with ¢ 


insicl 

desqu 
theliun ! 
mononuclear 
pigment. 


Fig ynbe l erg asthma Section of part of bronchus showing a part 


uscle » ‘ he ous glands. a, The mucous glands show hypertrophy, loss 
iount of mucous secretion. There are many mononuc? 


eosinophiles. (x500) 


the n 
nuclei and cytopl 
cells infiltrating th . » of these cells are 
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9.—Nonbacterial allergic asthma. Gross photograph of the liver a, Two notches on the 

superior surface due to pressure of diaphragm as a result of emphysematous lungs. 

Pathologic Diagnosis —Chronie emphysema of lungs, marked; chronic ob- 
structive bronchitis; brown atrophy of the heart; fat infiltration of the heart; 
tubular adenoma of the left kidney; edema of the brain. 

BACTERIAL ASTHMA 

Clinical History.—Mrs. E. A. U., aged sixty-one, married, Swiss-American, 
was first seen by one of us (K. D. F.) in July, 1922, suffering from severe par- 
oxysms of coughing and asthmatic dyspnea. 

Family History.—usband has arrested pulmonary tuberculosis. Three 
daughters are living and well. There is no history of allergic manifestations 
in the family. 

Previous Medical History-—Typhoid fever at the age of twelve with com- 
plete recovery. Married at the age of twenty-five. Mother of three healthy, 
living children. Always well since attack of typhoid until present illness. 

Present Illness —In May, 1922, patient had a severe attack of so-called 

‘fluenza.’’ This was followed by paroxysms of coughing which were usu- 

unproductive and severe enough to provoke vomiting. Eventually, these 

rhing spells led to the asthmatic type of dyspnea. The dyspnea and cough 
me progressively worse. On August 5, 1922, patient was first admitted to 
do Hospital. 

Physical Examination—W oman of fifty-five with evident respiratory dis- 
tress, coughing frequently and leaning forward with each paroxysm of cough- 


ing. Some cyanosis of face and lips. Nails cyanotic. Nasal mucosa showed 


evidenee of a chronic inflammatory process and there were polypi in right 
upper nasal fossa. Frontal sinuses and the antra were clear on transillumina- 
tion. This was corroborated by roentgenogram and by a competent rhinolo- 
gist. Chest showed physical signs of emphysema. Throughout both lungs, 
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there were numerous dry and moist sibilant rales of all degrees of intensity. 
Breathing was of the asthmatie type with a lengthened and difficult expiratory 
The heart was impossible to outline on physical examination but the 


phase. 
The rate was somewhat 


roentgenogram showed slight enlargement to the left. 
increased but the rhythm was regular. Blood pressure was 140 systolic, 80 dias 
tolic. The liver edge was palpable two fingers’ breadth below the costal 
margin; there were no other abnormal abdominal findings. Examination of 
reflexes, glands, extremities gave normal findings. 

Blood: Hemoglobin 80 per cent; red blood count 4,200,000 ; white blood 
count 10,000; polymorphonuclears 75 per cent, lymphocytes 20 per cent, eosino 
philes 5 per cent. Urine: amber, specific gravity 1021, acid. Wassermann nega 
tive. Cutaneous tests: All negative to various foods, pollens, animal emanations, 
house dust, ete. 

Treatment and Course.-—During this admission, a large polypus contain 
ing green, muco-pus was removed from the right upper nasal fossa by Dr. E. G 
Galbraith, who expressed the opinion that it originated from chronic ethmoid 
infection. Under rest and sedatives, the asthmatie dyspnea gradually sub 
sided, especially after the expectoration of large amounts of thick, greenish 
sputum was well established. 

Following this admission, the patient was seen at home several times dur 
ing the late fall of 1922. She had severe attacks of asthmatic dyspnea and 
paroxysmal cough. These attacks were always made worse by the slightest 
exertion and were relieved by the raising of thick, green, muco-purulent spu 
tum. In February, 1923, the patient developed broncho-pneumonia and was 
admitted to Toledo Hospital. There was again much asthmatic dyspnea wit! 
raising of thick sputum. During this admission, an electrocardiogram showed 
some myocardial impairment with numerous extrasystoles. On December 11 
1924, the patient was again admitted to Toledo Hospital, having had several! 
attacks of asthmatic dyspnea at her home, since her last admission. Thes: 
attacks usually followed ‘‘taking cold’’ and were relieved when expectoratio! 
was freely accomplished. During this admission, Dr. Galbraith irrigated tli 
left maxillary sinus with prompt relief from the distressing cough and dys} 
nea. Roentgenogram of the sinuses showed abnormal changes in the et! 
moids and in the left maxillary antrum. In March, 1927, following the usu: 
succession of asthmatie attacks at intervals of several weeks to months, t! 
patient was again admitted to Toledo Hospital. This time, the dyspnea was 
relieved more quickly by ephedrin. The roentgenogram showed no change 
the heart shadow as compared with previous examinations. The antra we! 
clear. Urine and blood showed normal findings. Blood urea nitrogen ws 
15 mg.; CO, combining power 68. Sputum culture showed a pneumococciis 
type IV. Wassermann was again negative and repeated cutaneous prot: 
tests were negative. On February 15, 1928, the patient was again seen at | 
home with the complaint of cough and severe headache. She stated she | 
not felt well for three days and thought she had ‘‘taken ecold.’’ She beca 
unconscious shortly after and was removed to Toledo Hospital where she d 
on February 23, 1928. During her stay in the hospital, she was almost c 
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pletely anuric, and had intractable vomiting, and several convulsions, which 


started with twitchings of the left arm and leg. Leucoeytes 25,000 with 87 
per cent polymorphonuclears. Blood nonprotein nitrogen 120 mg.; urea nitro- 
gen 75 mg.; ereatinin 4 mg. Spinal puncture returned a normal fluid under 
normal pressure. Urine showed much albumin, granular and epithelial casts, 
numerous white blood cells and red blood eells. 

Clinical Diagnosis—Bacterial asthma (asthmatic bronchitis) ; death due 


to bacteremia from sinus or bronchial infection; acute nephritis. 
PATHOLOGIC REPORT 


Macroscopic Description—The body is that of a well developed, well nour- 
ished, white, adult woman. The nose shows excoriation and deviation of the 
septum to the left. There is pyorrhea alveolaris. There is moderate edema of 
the extremities and cyanosis of finger nails. The upper lobe of the right lung 
is adherent by firm fibrous adhesions anteriorly and posteriorly. The lungs 
fill completely both pleural cavities. The liver extends for 4 em. below the 
costal margin. The heart weighs 380 gm. There are small subepicardial hem- 
orrhages. The right lung weighs 630 em.; the left lung 435 gm. There is 
moderate emphysema, more marked in the middle and lower right lobes. In 
the emphysematous areas, the lung is crepitant, elsewhere it is rubbery in con- 
sistency. A ereamy pus is expressed on pressure from the cut surface. The 
trachea, the large and middle sized bronchi show a red mucosa covered by 
vellow purulent material. The smaller bronchi are filled with yellow pus. 
The pulmonary arteries show occasional elevated areas of intimal thickening. 
The lymph nodes are large and anthracotie. The liver weighs 1130 gm. The 
edges are round. The cut surface shows deep red central zones surrounding 
the central veins. The combined weight of both kidneys is 410 gm. The cor- 
tex measures 8 mm. The striations are parallel and regular. The glomeruli 
are red. The brain shows diffuse hemorrhages in the right cerebral cortex. 
The sphenoid and ethmoid sinuses are filled with a yellow-grey material. The 
posterior nares contain yellow pus. The mastoid cells and middle ears show 
no abnormal changes. 

Microscopic Description.—Heart shows diffuse subepicardial hemorrhages. 
The eapillaries are distended and congested. There is some fragmentation of 
myocardial cells and patchy replacement of muscle by fibrous connective tis- 
sue. The splenie capsule is increased in thickness. There is a greater than 
normal amount of fibrous connective tissue. The sinuses are distended with 
blood. Liver shows necrosis of central zones with a diffuse infiltration of the 
necrotie areas by red blood cells. The kidney shows replacement of cortical 

as by connective tissue with presence of few lymphoid cells. Some 
meruli are completely fibrosed. The subcapsular space in a number of the 
meruli contains albuminous material. The capillary tufts are distended 
th blood and show an increased cellularity. The tubules, especially the 
‘ximal convoluted, contain hyaline casts, albuminous material and red blood 
ls. The brain shows an infiltration of the vessel walls by polymorphonu- 


ars and mononuclears. In places, the vessel walls are ruptured and red 
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blood cells are seen in the break and in the surrounding brain tissue. The 
cortex of the brain shows in places pyenosis and caryorrhexis of nuclei and 
destruction of cell eytoplasm. An occasional blood vessel shows an embolus 
consisting of bacterial masses and cells. Lungs show large patches in which 
the alveoli are obliterated; many of these areas consist of connective tissue. 
The bronchioles and the bronchi of the smallest caliber, between 0.5 and 1 
mm. inside diameter, show within the lumina a cellular exudate consisting of 
broken and intact polymorphonuelears and mononuclears. The lining eells 
are absent in many places; in other places, there is metaplasia from columnar 
to squamous epithelium. The walls are diffusely infiltrated by similar eells 
There is only an infrequent eosinophile. An occasional small bronehus shows 
obliteration of the lumen by connective tissue. The muscle layer of the bron 
ehioles and of the small bronchi is moderately hypertrophied. The mucous 
glands show no change except for a mederate infiltration by mononuelear and 
polymorphonuclear cells. An occasional cartilage shows a bone marrow reac 
tion. The medium and the larger sized bronchi show within the lumina onl) 
a small amount of a cellular exudate but the walls contain foci as well as a 
moderate infiltration of polymorphonuelears and mononuclears. 

Summary of the Pathologic Findings in the Lungs.—Atelectasis; ecellula: 
exudate filling the lumina of the bronchioles and small bronchi; destructio 
of the lining cells of the mucosa; diffuse infiltration of the walls by polymor 


phonuclears and mononuclears with an infrequent eosinophile; intact mucous 


elands; a moderate hypertrophy of the muscle layer; occasional marrow reac 
tion in cartilage surrounding bronchi; fibrous connective tissue replacement 


of the lumina of some of the small sized bronchi. 


> a 
®ai oe 
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Fig. 10.—-Bacterial asthma. Cross-section of lung and bronchi, 1 mm. or less, insid: 
ameter. The bronchi are distended and filled with an exudate. a, Atelectatic lung tissu‘ 
bronchus filled with a cellular exudate. (x30) 
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pa 


Bacterial asthma Section of part of bronchial wall showing several muco 
icini The nuclei are preserved, the cytoplasm is intact, and there is absence of mucous 
cretion, 


“# 


a », 
ee 
Pee o D 
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Fig. 14.—Bacterial asthma. Cross-section of bronchus with an inside diameter of 2 ! 
a, Lumen filled with a celiular exudate; b, apparent metaplasia of lining epithelium; c, col 
nar epithelium on the opposite side of the transitional epithelium; d, hypertrophic mu 
layer; e, intact mucous glands. (x60) 





PATHOLOGY OF ASTIIMA 











Bacterial asthma. Section of lining mucosal cellS of bronchus in Fig. 14. 
of bronchus; 


a, Lumen 
b, columnar epithelium; e, transitional epithelium. (x300) 


16 Bacterial asthma. Section of bronchus. a, Cartilage 


showing bone marrow reactions. 
(x100) 


Pathologic Diagnosis—Chronic with superimposed acute purulent bron- 
chitis; atelectasis of lung; 


g ; subepicardial hemorrhages; fibrosis of myocardium, 
slight; chronic with superimposed acute glomerulonephritis ; hemorrhagic nee- 


rosis of liver; acute arteritis of vessels of brain with encephalomalacia, early. 
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Bacterial asthna. Section of lung showing atelectatic a, Area of atelectasi 
(x10) 


Fig. 18.—Bacterial asthma. Section of bronchus, 0.4 mm. inside diameter. a, Lu 
shows a cellular exudate consisting of broken and intact polymorphonuclears and mort 
clears; b, the bronchial wall is diffusely infiltrated by mononuclears and polymorphonucl 
the capillaries are distended. (x300) 
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Fig. 19.—Bacterial asthma. Section of small bronchus. a, Remnant of lining epithe- 
lium; b, lumen completely obliterated by fibrous connective tissue which contains many mono- 
nuclear cells. (x60) 


Fig. 20 —Bacterial asthma. Section of brain showing blood vessels. a, Blood vessel showing 
diffuse infiltration of the wall by polymorphonuclears and mononuclears. (x300) 
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Bacterial asthma. Section of liver. a, Central zone of necrosis showing destruct 
of nuclei and cell cytoplasm and presence of red blood cells. (x500) 


PATHOLOGIC CHANGES IN NONBACTERIAL ALLERGIC AND BACTERIAL ASTHMA 


Nonbacterial Allergic Asthma Bacterial Asthma 


. Marked emphysema. 1. Slight emphysema. 


No atelectasis. 2. Moderate atelectasis. 

Lumen of large, medium and small bron 3. Lumen of small bronehi and bron 
chi and bronchioles partly or entirely oe partly or completely occluded. 
eluded. ; 

4. Material in the bronchial lumina pn 


. Material in the bronchial lumina mainly 
does not adhere to 


mucoid which adheres to lining cells. cellular and it 
cells. 


5. Little or no destruction of the lining 5. Moderate to marked destruction 
bronchial epithelium. lining bronchial epithelium. 
Marked hypertrophy of the bronchial 6. Moderate hypertrophy of the br 


musculature. epithelium. 


Few eosinophiles in the cellular « 


A large number of eosinophiles in the as 
within the lumen and in the bronchi 


cellular exudate within the lumen and in 
the bronchial wall. 


Hypertrophy, hyperplasia and _ hypersec- 8. Hyperplasia of the mucous glands |! 


retory activity of the mucous glands. tle secretory activity. 


DISCUSSION 


Patients affected by nonbacterial allergic asthma over a long peri 
Such a 


time, not infrequently show a superimposed bacterial process. 
fection confuses the pathologie picture of the original condition by alt 
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or adding new abnormal changes. Our case, both clinically and pathologi- 


cally, shows absence of any secondary process. We are, therefore, dealing 


with an uncomplicated allergic asthma which eventually produced death of 
the patient. By the same token, the morbid anatomy is presumably the result 
of allergie asthma. 

The anatomic changes in allergic asthma are apparently entirely re- 
stricted to the lungs. There is emphysema. The cause of the emphysema is 
still disputed, and the solution of this problem may advance greatly our 
knowledge of the etiology of asthma. It is generally accepted that emphy- 
sema is the result of occlusion of bronchial lumina. Although foreign mate- 
rial in form of mucous plugs or cellular exudates is consistently found within 
the bronchial tubes, many students of the subject hypothecate that the closure 
of the tubes is due to repeated spasmodic contractions of the bronchial mus- 
culature. There is a great deal of indirect experimental evidence that sub- 
stantiates this theory. Hoover pointed out that stenosis of the bronchial 
tubes may be due to an evanescent edema of the bronchial wall. The bronchi 
show marked changes. The lumina of all exeept the largest bronchi are 
. completely or partly occluded by mucous plugs. The failure of the patient 
to raise any bronchial secretion may be explained by the adhesion of the 
mucus to the bronchial epithelium. It is probable that when the bronchial 
lumen is completely filled and the further secretion of the glands is dammed, 
degenerative changes that are found in the mucous glands result. Whether 
the glandular hypersecretory activity is due to irritation from the cellular 
infiltration, or nervous stimulation, or is a result of muscular contractions 
remains a problem to be solved. The hypertrophy of the muscle layer has 
been a constant finding. In our ease it is apparent. It has been assumed, as 
a result of indirect experimental evidence, that the muscular hypertrophy is 
due to spasmodic contractions. However, the bronchi may be contracting to 
expel the foreign material in the lumen and the hypertrophy is merely a re- 
sult of inereased effort. We have an analogy in the heart which hypertrophies 
to compensate for an additional load. 

The bronchial wall shows edema and cellular infiltration. Many of the 

are eosinophilic. The cause of the presence of the cells and especially 

- eosinophiles has been the subject of much discussion. Huber and Koess- 
ler review extensively the underlying basis for this cellular phenomenon and 
they conelude with Sehlecht'*? that the eosinophilia is probably a protective 
reaction on the part of the body against decomposition protein products that 
are responsible for the allergie condition. 

lhe pathologie changes in our case of bacterial asthma differ from those 
in the nonbacterial allergic asthma. The lungs in the ease of the bacterial 
asthiua show evidences of a chronic bronchitis with a superimposed acute 
bronchitis. The diffuse infiltration of the bronchial walls with loss of epi- 
thelial strueture, the presence of bacterial emboli in the vessels of the brain, 
the acute nephritis, and the central hemorrhagic necrosis of the liver, point 
to the entrance of bacteria into the blood stream. It may be assumed that in 
previous attacks of bronchitis a similar absorption of smaller amounts of 
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bacteria or their products occurred. Thus, bacterial sensitization, if such a 


phenomenon occurs, can be easily conceived in this ease. 







SUMMARY 










The clinical histories and the morbid anatomy of two cases of asthma are 





presented. One case is of an uncomplicated nonbacterial allergic asthma 






dying during a paroxysm; the other is that of a bacterial asthma. The patho- 





logie changes of the nonbacterial allergic type are differentiated from those 







of bacterial asthma. 
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Dr. Harry L. Huber, Chicago, Ill.—First, I want to eongratulate Dr. Steinberg 
the patience to take the time to study out these things, as I know, from the work I ha 
done, how long it has taken him to do all this work. All these slides look very familiar 














to me. 







I have another case to report which demonstrates one thing that we have not bee! 


able to find in other cases. Burkhardt reported finding a small uleer in one of 






s 





bronchi. In explaining the bacterial type of asthma, or the asthma due to brone! 


we have often wondered if an exhaustive search were made if we would be able to 








some ulceration where it was evident that toxic materials were being absorbed. In this patien 
woman 






I am now working on, this ulceration is very clearly demonstrated. This was a 
She administ: 





physician in Chicago who had had asthma and had negative skin tests. 
morphine herself and died following an overdose. The autopsy was done and in sey 
Although 







different parts of the lung very definite minute bronchial ulcers were found. 






we made an exhaustive study of other cases reported we were not able to find ulcers. 
have always thought was more indicative of the allergic 





presence of eosinophiles we 





of asthma. 
The mucous glands shown here are large. One point I wish to emphasize is the 
importance of the ampullae of gland ducts. These ampullae are shown to increase thie 







thickness of the wall, or rather to decrease the size of the lumen, and they are pro! 






responsible for the adherence of the mucus in the bronchi.. The mucous glands secrete 


a very sticky mucus which pours into the lumen for a time, then as the bronchi con 










the muscle bands, being inside the mucous glands, pinch down on the ducts. The nd 
continues to secrete and large’ bags of mucus accumulate outside the muscle layer. is 
pushes against the mucous membrane and decreases the size of the lumen. The «d- 
ministration of adrenalin in these patients will very frequently, when relief beg to 
come, cause copious discharge of mucus. It is supposed these accumulations of mucus 

the 


are being expelled at this time, and as these ampulla decrease in size, the size « 


bronchus increases, and breathing is more easily done. 
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To distinguish between the allergic and the bacterial causes of asthma, I think it 
will be necessary to have a little more work done as it may be that the bacterial type 
will also prove to be allergic. 

At one of the recent meetings in Washington it was suggested that arthritis and a 
number of other diseases that are now considered as infectious diseases, may be due io 
allergy. No doubt more extensive studies are now going to be made to link up a lot 
of the unexplained things which, if we have a clear understanding of allergy, may help 


us a great deal. 


Dr. Milton B. Cohen, Cleveland, Ohio.—Recently I had the good fortune to observe 


one of these cases at autopsy. The patient was a woman about thirty-seven or thirty- 


eight, who had a moderately developed mitral stenosis which was known to have existed 


for a number of years before she developed chronic bronchial asthma. This woman had 
been studied by cardiologists as well as allergists, and it was the opinion of every one 
that the asthma was a true asthma, and had nothing to do with cardiac pathology. At 
no time had she had indications of decompensation. The heart disease was extraneous as 
far as asthma was concerned. 

This woman was a patient who was not skin sensitive to any materials to which we 
tested her, but whose attacks could be very well controlled by environmental change. 

We have at the city hospital at Cleveland, two particle-free rooms. When I say 
‘‘narticle-free,’’ I mean we have ninety-nine per cent plus particle-free air. A residence 
of ten days in this room afforded this patient relief and she required no epinephrin and 
had no attacks, whereas previousl¥ she had attacks every day. She had gone home from 
the hospital feeling quite well and had been home about a week and was suddenly seized 
with a severe attack. She was brought into the hospital and within twenty hours died 
of respiratory failure, simply choked to death in spite of all the epinephrin and everything 
else that could be injected into her, or everything that we thought of doing. At no time 
did she have any evidences of eardiae failure. 

At autopsy, the lungs showed a picture quite like the first case that Dr. Steinberg 
described, except that one pathologist said the bronchial muscle looked thicker, another 
said it wasn’t particularly thick but showed a mild bronchiolitis; but in the gross the 
moderate-sized bronchi were full of sticky mucoid discharge which could be pulled out, and 
came off more or less as a cast of the smaller bronchi. 

There are one or two points of interest about bacterial asthma which I just picked up 
recently. Dr. Wherry in Cincinnati, who is, in my judgment, at least, one of the best 
bacteriologists in the country, has been studying many of these cases very intensively. It 
Was surprising to me how many different organisms which could be got out of nasal or 
bronchial secretions were overlooked by bacteriologic methods. It was surprising he did 
not find some organisms which other men have reported to be present. However, he has 
been able to demonstrate by the use of fifteen or twenty of these antigens, autogenously 
prepared, definite tuberculin-like reactions in many cases, and has been able in quite 
a number to produce negative skin tests after rather prolonged courses of injections, not 
just one negative skin test, because we know these things vary, but skin tests remaining 
negative over considerable periods of time. He feels he is getting very nice results in 
such cases studied bacteriologically, as he studied them. 

I noticed in the chart a reaction to tuna fish. Recently I made a survey of some 

lred proteins that you buy on the market to find out how many had nonspecific protein 

products. One particular sample of tuna fish gave us a beautiful reaction after dialysis. 

we did was to put this tuna fish in solution and dialyze against the same solution, 

the tuna fish gave a reaction which we took to be due to histamine or some similar 
tanee, 


It wasn’t worked out any farther than that. 


Dr. Ray W. Matson, Portland, Oregon.—We have been interested in the doctor’s talk 
on pathology, in the finding of the eosinophilia. In a certain group of cases we have worked 
out Portland, Oregon, we have found quite a series of sinuses. One of the men there, Dr. 
Kistner, has not done as Dr. Sewall has done in San Francisco, The radical sinus opera- 
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tion gives us some very valuable material. The finding of eosinophilia was also commo1 
in these sinus cases. Unfortunately, the bronchial asthma which was generally present 
infection, chronie sinusitis. The history, however, 


in these cases was complicated by an 
The allergy had 


was clear in each ease as to whether there had been an allergic history. 


been worked out carefully by the cutaneous tests. The pathology in these chronic sinus 


eases was a hyperplasia of the columnar and squamous epithelium with often a mucous 


hyperplasia consisting sometimes of actual goblet cell formation. There was an edema 
yper} £ - 


of the submucous tissue, often extreme infiltration of cells consisting first of all of 
The next important cell was the eosinophile which sometim: 
There were other types of cells 


Unfortunately, our figures 


numbers of plasma cells. 
infiltrated so quickly the whole field was pink with them. 
in smaller numbers including the ordinary polymorphonuclear. 
do not indicate clearly the history of allergy or the history of nonallergy. 
as reported by some workers is present in allergy and absent in the nonallergie cases. 


We have had some extreme infiltration with eosinophiles in eases which have be: 


The eosinophi 


carefully worked out by cutaneous tests and found negative to the ordinary allergens, and 

we have found the reverse. I just wish to report that, hoping that some of the oth 
members would be able to compare this finding with their own. 

Dr. Bernhard Steinberg, Toledo, Ohio.—We were extremely fortunate not to find eitl: 

The patient apparently had only the no: 


clinically or pathologically any complication. 
bacterial allergic asthma from which she died. We do not want to convey the impressi 
that our labeling the second case that of bacterial asthma presupposes an absence .of 
allergic phenomenon. We are not concerned here whether there is or is not an allerg 
basis in those patients that begin with a bacterial infection and end with asthmativ 
It is, however, apparent that the pathologic changes are distinct in the bacter 
We are not generalizing, we cannot from 
Only 


attacks. 
type from that of the nonbacterial allergic. 


cases; we are merely presenting the pathologic changes of two asthma cases. 


repeated reports of additional cases may justify us in establishing a pathologie entity 


the conditions under discussion. 





ALLERGIC BRONCHITIS* 


By Gro. L. Wauppotr, M.D., Detrorr, Mien. 


N TICE’S Practice of Medicine, Cooke’ deseribes a peculiar cough which he 

often found associated with allergic choryza. The cough is violent and 
paroxysmal in character and is frequently accompanied by vomiting. He states 
that it is difficult to differentiate this cough from pertussis and believes that 
it is due to hypersensitiveness that has extended to the pharynx. 

In no other monograph on allergy have I found reference to this type of 
bronchitis with the exception of that of Duke* who states that many eases of 
allergie bronchitis are often misdiagnosed as tuberculosis, chronie bronchitis 
and bronchiectasis. 

In a study on asthma in children A. Brown® asserts that a spasmodic bron- 
chitis sometimes inaugurates asthmatic paroxysms in allergie individuals. 
This bronchitis is characterized by its abrupt onset as well as by its sudden 
subsidence. He believes that in children this bronchitis occurs more fre- 
quently than true bronchial asthma. Rowe,‘ in speaking of allergic manifes- 
tations in children, states that a dry, irritating cough is a symptom of sensiti- 
zation of the trachea and the bronchi, and points out the importance of recog- 
nizing these atypical cases of asthma. Kahn° expresses the same opinion. 

In his series of cases, Peshkin® found that among the factors that brought 
on the first attack of asthma pertussis ranked much higher than measles. Con- 
sidering the fact that measles is generally much more frequent than pertussis, 
he remarks upon this unexpected observation. In view of the similarity of 
allergic bronchitis to pertussis, one is inclined to believe that some of these 
patients with the history of ‘‘pertussis’’ might in reality have had allergic 
bronchitis, but it was not recognized as such. 

TERMINOLOGY 

The lack of an uniform terminology for the various coughs observed in 
connection with asthma has somewhat hampered the investigation of allergic 
cough. The term ‘‘asthmatie bronchitis’? has been employed by most writers 
for any cough accompanied by wheezing and dyspnea, whether allergic or not. 
Others (Rackemann‘) seem to restrict this term to the emphysematous bron- 
chitis which frequently follows asthma of long standing. One well-known 
author calls asthmatic bronchitis that type of asthma-like cough in which pro- 
tein sensitivity is not found. 

Peshkin purposely avoids using the term asthmatic bronchitis because of 
its inadequaey. He introduced the term ‘‘para-asthma’’ indicating nonhyper- 
SeNsitiveness in contradistinetion to ‘‘asthmatice’’ or ‘‘hypersensitive bronchi- 
tis.’” However, the typical spasmodic cough deseribed before, has not been 
elucidated by any of these authors. 


*Read before the American Association for the Study of Allergy, Minneapolis, Minn., 
June 11, 1928, 
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CLASSIFICATION OF ASTHMATIC BRONCHITIS 










The following is a classification of bronchitis occurring in asthmaties which 






I have found useful: 





Para-asthmatie bronehitis. 


a. 


2. Asthmatic bronchitis. 






















The prefix ‘‘para’’ indicates that this group is definitely apart from hy- 


persensitiveness. In making the distinetion between hypersensitive and 






nonhypersensitive bronchitis the term allergic is not used because, in my 
opinion, it is desirable to restrict it to the true allergic bronchitis which will 
be described later. Some of the factors governing the distinction between 







asthmatic and para-asthmatie bronchitis are allergic history, heredity, skin 





sensitization, eosinophilia and response to epinephrin and related drugs. 
Among 163 patients observed with an asthma-like cough, only 109 were thus 
identified as true asthmatie bronchitis. Fifty-four had para-asthmatie bron- 







chitis on the basis of such conditions as pertussis, chronie nonspecifie bronchi 






tis, tuberculosis, bronchiectasis, cardiac asthma and foreign bodies in the lungs 
Asthmatic bronchitis itself can be subdivided into three distinet types. 







A. Allergic bronchitis. 
Bb. Intercurrent infectious bronchitis 
(the common cold of the asthmatic). 






(. Postasthmatie bronchitis. 









ALLERGIC BRONCHITIS 








Allergic bronchitis can be considered a disease entity just as any other of 
the allergic diseases. It is characterized by the following features: sudden 






onset, spasmodic, dry cough, brought on by a sensitizing substance. 
If sputum is obtained, it shows many eosinophil cells and few, if any, 
leucocytes. The cough is relieved by epinephrin or ephedrin. The x-ray 








picture shows the hilum glands considerably enlarged. 
In a number of cases allergic bronchitis made its appearance before the 






onset of asthmatie attacks. I have also observed this type of bronchitis fol- 






lowing x-ray treatment, especially in cases which responded favorably to this 
measure. Moreover, it occurred following administration of other therapeu- 
tic measures such as pollen or dust extract injections. There were two cases 
in which allergie bronchitis preceded the onset of asthma by a period of sev- 









eral years. 
The following are some case reports: 










CASE 1.—Pla, a two and a half year-old girl, was seen at home on account of ‘‘ wh 
ing cough.’’ This was first noticed two weeks after birth when her mother discontinued 






nursing her. Lately, the cough had been frequently associated with sneezing and watery 
discharge from the nose. The child had had eezema. The father is asthmatic. A few 







months ago she was troubled with violent vomiting after drinking milk. Among the note 





worthy findings there was a slight dermographia, evidence of chronic tonsillitis and ehr 





sinusitis. The chest revealed a number of bronchitic bruits in the trachea and hilum 
regions, and slight hyperresonance. There was an eosinophilia of 4 per cent and a 2 jlus 
skin reaction to cow’s milk, One-half ¢.c. of epinephrin immediately relieved the cough 
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and diminished appreciably the degree of bronchitis. Upon eliminating cow’s milk from 


her diet the child improved considerably. 


CaAsE 2.—Way, a girl 20 years old, presented a similar condition which developed after 
several ragweed injections for hay fever, This cough was dry, occasionally associated with 
vomiting. An x-ray picture revealed marked prominence of the hilus density. Sputum 
could not be obtained for examination, This cough stopped suddenly with her recovery 
from hay fever. 

CASE 3.—Ker, a ten-year-old girl, had asthma of unusual severity for seven years, 
Because of her failure to respond to a number of other measures, she was given x-ray 
treatments over the spleen. About four days after the third x-ray exposure she developed 
an unusually severe convulsive cough which might have been diagnosed as pertussis had it 
not been for the fact that the sputum contained a large number of eosinophil cells. The 
cough responded well to ephinephrin. After three weeks’ duration the bronchitis subsided 
suddenly. The child has been under my observation for nearly two years. Since that time 
the cough has recurred twice, but she has never had another attack of asthma. 

CASE 4.—Smi, a four-year-old boy, had a history of frequent severe cough which has 
often been associated with vomiting. The mother observed that the cough was in- 
variably evoked by the odor of cabbage. Skin tests revealed two-plus sensitiveness to cab 
bage, one plus to carrots, chicken and veal. The boy’s cough was temporarily relieved 
by avoiding these foods. However, during the following year he developed true asthmatic 


ittacks the cause of which could not be discovered. 


In addition to these, | have observed five other cases which can be classed 


in this group. 
INTERCURRENT BRONCHITIS IN THE ALLERGIC INDIVIDUAL 


Aside from the true allergic bronchitis Just described, there is another 


type of cough which may inaugurate asthmatic paroxysms. This type may 


be considered as the common cold of the asthmatic and is of rather frequent 
occurrence. In my series of 109 patients 63 presented a definite history of 
having bronchitis for a short time before the occurrence of asthmatic paroxysms. 
lt is often very difficult to draw a separating line between these infectious colds 
and the true allergie bronchitis because only a very few of these patients feel 
sick enough to present themselves for clinical studies. Jlowever, the follow- 
ing observations could be made on this condition. Upper respiratory tract 
pathology such as sinusitis, nasal septum deviation and tonsillitis was usually 
the source of the cough. The sputum showed a large number of bacteria of 
the type usually present in the upper respiratory tract. Microscopically, we 
found many leucocytes but rarely eosinophils. Adrenalin was of no avail, 
whereas the ordinary expectorant cough mixtures were useful. The patients 
were benefited by autogenous vaccines and by the correction of nasal pathology. 
Occasionally positive skin reactions for bacteria were noticed but this was not 
a constant occurrence. The following is the report of a typical ease sensitive 
to food, whose attacks were always initiated by respiratory infections. 
Case 5.—Car, a twelve-year-old boy, had been afflicted with asthma since the age of 
The first attack started following pneumonia. Since the onset of the disease he 
always been free from asthma during the summer months; in fall and winter the 
attacks occurred as often as once every two or three weeks. He had never had an asthmatie 
paroxysm without having previously suffered from an upper respiratory infection. The 


examination revealed a marked deviation of the »asal septum and chronic sinusitis, and 
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the lung findings typical of asthma, Ile was sensitive to coffee, beans and rye. The skin 


tests for bacteria were negative. During the winter of 1927-28 he had only one slight 


attack after having received a series of autogenous vaccine injections. 
An account of further instances does not seem to be indicated since the 
occurrence of these cases is quite common. 
POSTASTILMATIC BRONCHITIS 


This is the type that is often falsely referred to as asthmatic bronchitis. 
encounter a more or less continuous 


During the chronic asthmatic state we 
eough which finally produces permanent changes in the thorax and in the 


lungs such as bronchiectasis and emphysema. Being invariably the result of 


asthma the term postasthmatie bronchitis appears to be significant. Examples 
of this group were seen in 15 per cent of our series. The sputum contains 
thick pus, sometimes Charcot-Leyden crystals and also eosinophil cells. This 
condition is very refractory to treatment. Epinephrin is of no value. Fre- 
quently the chronic myocardial changes are the main indication for treatment. 
Bronchosecopie treatment accomplishing the dilatation of strictures of the bron- 


chial tree and the elimination of large masses of sputum may be of value. 
DISCUSSION 

The main purpose of this paper is to draw attention to the relatively fre- 
quent occurrence of the true allergic type of bronchitis. It is_ of 
paramount importance to recognize it as such among similar conditions, be 
cause one might thus be enabled to detect bronchial asthma in its earliest 
manifestations. Moreover, by being aware of the similarity of allergie bron- 
chitis to hilum tuberculosis and pertussis one might guard against the serious 
consequences arising from misdiagnosing these conditions. 

The classification of asthmatic bronchitis into the three types is recom- 
mended mainly for therapeutic reasons. We have seen that removal of sen 
sitizing substances, epinephrin and all the other measures which are applied 
for asthma are of great benefit in treating the first type, the true allergie bron- 
chitis. For the second type, the intercurrent bronchitis of the asthmatie indi- 
vidual, vaccine treatment is indicated because these ‘‘colds’’ are of infectious 
character. Hygienic measures as usually advocated for the common eold and 
removal of chronic upper respiratory pathology might aid materially in th: 
treatment. The type most refractory to treatment is the postasthmatic bron 
chitis in which permanent pathology of the lungs and heart is present. 

SUMMARY 

1. A certain type of bronchitis is described occurring in hypersensitiv: 
individuals which differs from the common infectious bronchitis. It is char 
acterized by its sudden onset, by dry unproductive cough and by response to 
epinephrin and ephedrin. It is elicited by substances which are known to caus 
asthmatie attacks. This cough sometimes inaugurates asthmatie attacks and 
occasionally occurs before the subsidence of asthma and hay fever. In severa 
individuals with inherited hypersensitiveness it was found as the only sign 0! 


their allergic constitution. 
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2. Aside from the occurrence of allergic bronchitis a great many asthmat- 


ics suffer from a bronchitis which clinically is distinct from true allergie bron- 


chitis. This condition presents the features of the common cold and is termed 


‘‘intereurrent bronchitis of the asthmatie.’ 


« 


3. A third type of bronchitis, the postasthmatie bronchitis, is deseribed. 
It follows asthma of long duration and is often associated with permanent 
changes in the lungs due to allergie asthma. 

4. In order to avoid ambiguity, to further better knowledge concerning 
etiology and for the sake of a rational therapeusis, the term asthmatie bron- 
chitis should be restricted to the hypersensitive individual. Para-asthmatie 
bronchitis is suggested for the nonsensitive asthma-like cough. 
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DISCUSSION 


Dr. Albert H. Rowe, Oakland, Calif.—1 have been interested in this group of patients 
th allergie bronchitis for some time. I am very sure that the speaker is correct in stating 
at there is a definite type of bronchitis due to allergy. These patients may not show 
ny asthmatic symptoms at all. I have in mind one little girl who came to me some 
ree years ago. She was about nine years old at that time, having had a cough all 
r life since birth. The parents had moved over various parts of the country to give 
lief to the child, but without success. I did skin tests on the child and they were all 
gative. The child had a definite history of dislikes for certain foods. The mother had 

foreed her to eat foods she disliked, which was very unwise. 

By the use of ‘‘elimination diets,’’ I found the child was sensitive to both wheat 
nd milk. The child’s cough stopped within four or five days after she was taken off 
eat and milk. She got along very well for about six or seven months and at that 
ne, the mother thought she was so well she could return to the use of wheat and milk, 
d when she did, the attack returned, and again was promptly stopped by the elimination 
the foods. During that month’s interval the child had been under the eare of another 

sician, who treated her from the point of view of bronchitis, with steadily increasing 
uble instead of improvement. 

That is just one of the many experiences I have had in regard to this so-called 
ergie bronchitis. I think it is a term which is quite important to put into the literature 
| for us as allergists to recognize, a type of cough, bronchitis which is due to definite 
rgy, without asthmatie symptoms, 

Dr. Alexander Sterling, Philadelphia, Pa.—May I ask how many of these series were 
sted and how many were sensitive or gave allergic skin reaction? 

Dr. M. Murray Peshkin, New York City.—I am very sorry to have heard Dr. Waldbott 
ploy the term ‘‘para-asthma’’ in his classification of asthma in a different sense than 

original definition that I introduced in 1926. I plainly indicated then that the term 
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‘‘para-asthma’’ was introduced as a substitute for the more objectionable term ‘‘obstrue 


tive asthma.’’ It covers the type of asthma in which there exists a definite pathologic 
condition within the chest inducing tracheal or bronchial stenosis. 

3efore the subject of allergie bronchitis can be intelligently discussed, one must satisfy 
himself just what definition is to be applied to ‘‘asthma.’’ Asthma is a clinical syndrome, 
quite readily diagnosed on physical examination of the patient. The diagnosis once made, 
all investigators of this disease proceed to search for the etiologic or exciting factors 
responsible for the presenting symptoms. Some authors would restrict the term asthma 
only to those patients exhibiting protein hypersensitiveness. Such a point of view is 
erroneous, since asthma, as far as children are concerned, is nothing more than a recurring 
dyspnea, more marked in expiration associated with wheezing, and the exciting cause ma) 


or may not be protein sensitization. Thus in the light of the present knowledge of allergy, 
the old definition of asthma is untenable since it only considers the attack 


and more how to recognize diseases in their incipiency 


as all-important 


Physicians are learning more 
The early manifestations of asthma especially in children are definitely recognized as 
consisting only of recurrent spells of wheezing. To this incipient stage of asthma the 


bronchitis or asthmatie bronchitis is too frequently and erroneously 


diagnosis of acute 
applied. The attack itself is merely the final stage of the asthmatic state. <A positive 


diagnosis of pure allergic bronchitis in children therefore can only be applied in those 
patients presenting symptoms of bronchitis in the absence of wheezing and in whom protei! 
hypersensitiveness has been demonstrated. 

Several years ago Dr. George G. Ornstein of New York ealled attention to a seasona 
type of allergic bronchitis of pollen etiology. Dr. Waldbott’s report is of interest becaus: 
he has presented facts which are of extreme clinical importance. Allergie bronchitis may 
occur independently of the asthmatic state or it may occur during the intervals of freedon 
from symptoms of asthma. This condition is more readily demonstrated in children thar 
it is in adults. 


Dr. I. S. Kahn, San Antonio, Teras.—I1 don’t think we shall have to. I have or 
several occasions desensitized perennial hay fever in children with pollen. By unintention 
overdoses of pollen extracts, 1 have produced this intense, annoying cough which is almost 
identieal to pertussis, which dragged on ten days or two weeks unless adrenalin was_ us¢ 
to check it up. In a community such as mine, where we have a good deal of pollen wor! 
particularly, with pollen hay fever and asthma, take a family of four children, and if y 
inquire into the family, you will find one child who is bothered with nasal trouble a: 
a cough. I get a chance every now and then to prophesy such and such a child w 
develop into asthma and they usually do. I have seen this condition in adults, not 
overdoses but actually in nature. 

[I had a ease last year, a business man from New Orleans who came to San Anto 
because of a chronic cough. The x-ray did not show anything. He had had hay fever wl 
had stopped some ten or twelve years previously, and there had been no hay fever du 
that time. His skin tests were positive for pollens. I put that man in a pollen-free r 
and in about five or six days that terrific annoying cough that had gone on for al 
ten years, was about gone. So we will, once in a while, run into these cases in ad 
as well as in children. 

There seems to be an intermediate stage between hay fever and the actual bron 


asthma type, whether it is tracheitis or bronchitis. 


Dr. George L. Waldbott, Detroit, Mich—I am sorry that Dr. Peshkin seems to 
disearded his term para-asthma. Since there is such a widespread confusion on the sul 
of allergy due to inadequate terminology, I feel that this term is indicated. The p 
‘*para’’ means something aside from true allergie asthma. I thought it logical that 
wheezing and dyspnea that is not allergie asthma should be termed para-asthma. I s! 
have been interested in hearing this question discussed by some of the other men. 

In regard to Dr. Sterling’s question, I wish to say that I have had ten eases, an 


which three gave positive skin tests. However, in others the history definitely rev: 
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sensitiveness although the skin tests were negative. For instance, one patient (J. K.) had 
severe allergic bronchitis whenever she ate cantaloupe. 

One point which I should like to stress, is the fact that I found marked enlargement 
of the hilum glands in most of the cases. Cooke, in his monograph in Tice’s Practice of 
Medicine, states that he observed enlargement of the tonsils in a patient showing the dry 
cough which I have termed allergic in my discussion. Since the tonsils are composed of 
the same tissue as the hilum glands, one is inelined to think that enlargement of the 


lvmphoid tissue may have some bearing on the causation of the cough. 


INCIDENCE AND SIGNIFICANCE OF NEGATIVE SKIN TESTS IN 
POLLEN ASTHMA IN INFANTS AND YOUNG CHILDREN* 


By I. S. Kann, M.D., anp Emma M. Grotnaus, SAN ANTONIO, TEXAS 


VERY possible effort was made in this series of cases to eliminate all cases 


4 of nonpollen etiology. Cases giving positive skin tests to our other 


known specifie etiologie antigens or clinically responding to nonspecific fae- 
tors, as many of them did, were considered to be of additional pollen etiology 
only after the following conditions had been observed: 

1. A definite history of seasonal and locational variations in the attacks. 

2. Failure to secure results by the elimination of nonspecifie and specific 
positive skin test factors other than pollen. 

3. Relief of the asthma during a possible causal pollination season with- 
out the use of other measures than the pollen precautions we have described 
elsewhere.’ 

4. Recurrence of the symptoms following the experimental relaxation of 
these preeautions. 

5. Induction of the usual cutaneous response and some nasal or bronchial 
allergie symptom indication by the subcutaneous pollen tests,? or by direct 

‘ular or nasal application of pollen extracts or pollen, corresponding to the 
story, with negative controls to other pollens. 

The pollens employed were the usual of the eastern half of Texas, rag- 

‘ds, grasses, carelessweed, and mountain cedar. Testing was intradermally 

ne with 1:50 extracts in Coea’s* or Stier’s solutions,‘ after preliminary test- 
with weaker dilutions. We have not had enough experience to state whether 
mger extracts would reveal any differences in the figures to be quoted. 

A wheal accompanied by pseudopodia, however small, was considered a 

inite positive skin test. Wheal and erythema formation, without pseudo- 
la, were considered questionable reactions. 

In studying the tables to be presented, due consideration must be given to 

fact that my community is one of almost constant high atmospheric pollen 

centration, where, as revealed by almost daily examination of pollen plates 

r a number of years, there exists never over a week in the entire year with- 


Se before the American Association for the Study of Allergy, Minneapolis, Minn., 
» 1928. 
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out the presence in the air in considerable abundance of some highly anti 


genie pollen. With our mild climate, and resultant constant outdoor, open 
window existence, with our low annual rainfall and frequent high winds, 
naturally pollen, as the sole or as a complicating factor in bronchial asthma, 
would be plausibly of high percentage frequency, and as a matter of fact does 
enter into the etiology of at least 90 per cent of the cases we see. 

Pollen ceases to be a factor clinically, either temporarily or permanently 
as the case may be, in many of my cases who return to or visit more northerly 
communities of lessened pollen concentration and shorter seasonal duration 
Whether any such percentage figure of negative skin tests as are here presented 
exists elsewhere, we are not prepared to say. 

As seen from Table I,° pollen asthma may start very early in life. 


TABLE | 


AGE OF SYMPTOM INCIDENCE IN 100 POLLEN ASTHMA CHILDREN 


mo. or under 

to 6 mo. 

to 12 mo. 

to 2 yr. 

to 3 yr. 5 of these eases hay fever 
to 4 yr. symptoms existed from birth. 
to 6 vr. 

to 8 yr. 

to 10 yr. 


to 12 yr. 


A definite history of heredity was secured in 80 per cent of these cases 
If we take into consideration the fact that pollen asthma in children is usual|) 
preceded by months or years of vasomotor rhinitis and recurrent bronchit 
febrile or otherwise, and that in 48 per cent of this series of cases, asthn 
started before the end of the third year, then our only possible conelusion 1s 
that pollen hypersensitiveness in many instances approaches the point of being 
natal or even suspiciously prenatal. 

The percentage of positive skin tests according to the age of the c! 
when first seen is of no value as such testing might have been performed after 
a history of asthma varying from a few days to the age of the child. Howey 
in studying this relationship to the duration of the asthma, as shown 
Tables II and III, a very interesting state of affairs is revealed. 

It will be noticed at once that there is a sharp difference in the percent 
of positive and negative skin tests in Tables Il and III. In the ehildre: 
whom asthma had recurred for a period of seven years or more, the percent 
of questionable or negative skin tests was negligible, while in children w! 
asthma had lasted six years or less, the percentage reached the respect 
figure of 40 per cent, and in infants and children up to two years ot 
equalled the number of positive tests secured. 

The idea that the intracutaneous test with serial extract dilutions 
reasonably satisfactory measure for determining the degree of pollen h) 
sensitiveness existing in a given individual has been rather generaliy ado 
by allergy workers. Accepting this idea, which on the whole and with 


it 


exceptions that need not be referred to in this connection, as correct, it 
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TABLE II 
RELATION OF POSITIVE CAUSAL POLLEN SKIN TESTS TO DURATION OF ASTHMA IN 88 CASES 


POSITIVE QUESTION ABLE NEGATIVE 


0 
0 


l 
l 
l 0 
] 


mo. or less 
mo. or less 
mo, 

> mo. 

9 mo. 2 
yr. 
yr. 
yr. 
yr. 
yr. 
V¥. 


Total 6 vears or less 





TABLE III 
\TION OF PosiTivE CAUSAL POLLEN SKIN TESTS TO DURATION OF ASTHMA IN 88 CASES 
POSITIVE QUESTIONABLE NEGATIVE 
i 9. 10) l 0 
8 yr. 3 0 0 
9 yr. 
LO yr. 


1 0) 0) 
11 yr. 0 


0 


12 yr. 0 
Total 7 yr. or more I 0 

be noticed that, barring individual variations which must always occur in a 
statistical study of this kind, the degree of sensitiveness increases in a heavy 
pollen environment directly in proportion to the duration of the disease. If 
this be true, then the negative skin tests secured in pollen asthma in infants 
and young children must be due, not to any technical difficulties in testing or 
any differences in the reactive response between the skin of the young child 
and the adult, but to a degree of sensitiveness less than that possible for the 
skin to detect with our present methods. Such eases in the South in adults are 
not particularly uneommon. 

lf negative skin tests to 1:50 extracts in infants and young children are 
due in many instances to a low degree of hypersensitiveness as suggested, with 
symptoms due to high pollen dosage, then by proper precautions against pol- 
len overdosage alone, without the institution of other measures, the reception 
of atmospheric pollen might be held down to a point well inside this high 
tolerance limit, with either complete freedom from respiratory allergic symp- 
toms or holding such symptoms correspondingly down to one or two light 
annual attacks following exposure to extremely heavy atmospheric pollen con- 
centrations, yielding at onee to ephedrin, and not worth the efforts or expense 
of speeifie desensitization. The practical methods of accomplishing this end 
have been described elsewhere." 

We have at the present time 40 cases of early pollen asthma in children 
who have been handled with these pollen precautions alone without other 
lieasures for periods of from six months to two years. All have shown im- 
provement, and in 75 per cent the results have been all or even exceeded what 
Was aimed at. Several cases with typical positive skin tests to 1:50 extracts 
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are included in this series. In cases reacti ngpositively to 1:500 extracts, we 
have feared to try this line of treatment, and proceed at once to usual de 
sensitization methods. Fortunately infants and young children with early 
asthma, as has been seen, seldom fall in this latter class. One case with in 
sufficient improvement was found much more sensitive by subeutaneous tests 
than what the intradermal results would have indicated, showing that this 
method of hypersensitivity determination by intradermal testing is not abso 
lutely infallible. 

In addition to the above, six children seen with symptoms for the first time 


during the 1927 ragweed pollination season, cleared at once and were kept 


perfectly clear throughout the entire season by this method of handling with 


out medication of any kind. 

For the last two years we have made it our business to ask of every adult 
patient under treatment for pollen hay fever or asthma, the number of chil 
dren in the family and whether any showed symptoms possible of being con 
strued as preasthmatie vasomotor rhinitis or bronchitis. A number of young 
children were thus found and the diagnosis of such preasthmatie state easily 
confirmed by the prompt and continued response to these antipollen preeau 


tions with complete immediate clearing of preexisting symptoms. 


CONCLUSIONS 


1. Negative skin tests are comparatively frequent in infants and young 
children suffering with bronchial asthma of pollen etiology. 

2. These negative skin tests apparently indicate a low degree of hyper 
sensitiveness. 

3. Advantage can be taken of this low degree of sensitivity to secure suc 
cessful clinical results by proper prophylactic measures without the institu- 


tion of specific desensitization. 
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MEDICAL ARTS BUILDING. 
DISCUSSION 


Dr. Milton B. Cohen, Cleveland, Ohio.—I am very much interested in this questi 
classification of hay fever by means of the strength of solution producing reaction, 
agree with Dr. Kahn that it cannot be done practically. I cannot classify cases as a, 
and d. Cases who give a definite reaction to pollen today may have a negative reacti 


their skin tomorrow. 
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I have a case in point that I studied just two weeks ago. We do not see very many 
cases of pollen hay fever and asthma in our hospital as these are ambulatory cases. We 
were fortunate enough to have one admitted that I had studied some two or three years 
previously and knew to be sensitive to grass and ragweed pollen, and also to orris root. I 
had tested this patient one week previously to all three of these substances. I wished to 
demonstrate for the benefit of the interns who had not seen the reactions, so I made 
three scratches on the arm. To my chagrin, all of the skin tests were completely negative. 
We repeated the tests again on the next day and they were still negative. 

We bled this patient on the day the skin tests were negative and passively transferred, 
to a patient who was normal. In the passively sensitized areas we demonstrated reaction to 
Timothy, Ragweed and Orris root. Thus the blood from a skin test negative patient proved 
to contain allergic antibodies, If such things occur, how can we classify the severity of 
hay fever by the amount of pollen producing reaction. 

I think very often we are inclined to be led astray by the fact that we feel that a 
positive skin test has definite clinical importance, and we are led astray also when we feel 
that a negative skin test means that the individual is not sensitive to some particular sub- 
stance. We must remember always, we all make this same mistake, and have to be constantly 
on guard against it; that every skin test is only a clue and it must be checked by clinical 
experimentation before we know what it means in any patient. 

I think the method Dr. Kahn talks of, pollen precautions, is a method of extreme 
importance, but I shall not discuss that in detail now because I shall talk about it tomorrow, 
but a great many of the patients with hay fever who have mild hay fever can be relieved 


merely by proper pollen precautions without any need of preseasonal injections, 


Dr. Warren T. Vaughan, Richmond, Va.—Possibly similar types of cases exist in Vir- 
ginia, but if they do I have not found them, I have, of course, seen negative food reactions. 

The difference, presumably, is in the difference in pollen prevalence. We have a low 
pollen prevalence and we are more likely to get hay fever only in those who give good 
skin test reactions. 

I feel that this paper emphasizes beautifully the value of these annual round table 
discussions in showing the great geographic difference in the etiology and the manner of 


treatment necessary in the allergic diseases, 


Dr. M. Murray Peshkin, New York City—Dr. Kahn’s work has been of special interest 
to me because independently of each other we have been studying refractory sensitizations 
in children. In New York City the pollen concentration is considerably lower than that in 
San Antonio or Oklahoma City. Yet each year about 8 per cent of the children with 
asthma show negative pollen skin tests with positive histories of pollen sensitiveness. A 
child is considered skin refractory to pollen when both the scratch and intradermal tests 
are negative. For the scratch tests pure pollen is employed and for the intradermal tests 
fluid extracts in concentrations of 1-50 and 1-20. A positive diagnosis is readily made by 
the ophthalmie tests which consists of placing pure pollen on the conjunctiva of the lower 
lid. In the residential sections of midtown New York the houses are tall and built closely 
together so that the avenues appear not unlike small canyons. Yet in spite of the low 
pollen count the patients who are skin refractory residing in such environment have at times 
severe pollen asthma, It is also of interest to note that in order to confer immunity on 
this type of patient a maximum dose of 1 ¢.c. of a 1-50 extract of pollen must be 
administered. 

Dr Kahn is to be congratulated for his intense and continued interest in this special 
phase of allergy beeause it forces to the realization that a test must also be developed 
that will aid in definitely diagnosing those cases whom are refractory to food and inhalant 
substances. At present such eases are labelled nonprotein sensitive. Pure pollen is soft 
ani contain no chemical irritants thus making it suitable for conjunctival testing. Besides, 


the pollen eye tests which react negatively serve most admirably as controls, Because of 


the nonspecific irritation induced by most of the food and inhalant powdered proteins these 


substances cannot be employed for eye tests. 
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Dr. I, S. Kahn, San Antonio, Texr.—This paper was a sort of an entering wedge to try 


to find out why negative skin tests occur. I have done most of my work with pollen 


because so many of my eases are pollen cases, A question comes up as Dr, Peshkin says, if 
we can have pollen cases with negative skin tests, why cannot we have animal hair, feather 
and food cases with negative skin tests? Probably we do. Certainly I have seen a number 
of food eases, definitely clinically worked out as food cases with absolutely negative skin 
tests. 

If we go on the bases in this asthma work that we are going to depend on skin tests 
alone to guide us for diagnosis, we are going to make mistake after mistake, For instance, 
that child which I showed on the record with positive skin tests to food, animal hair, and 
definite pollen case clinically. One of the reasons we make 
that we pay strict attention to our skin 


because a case is positive to feathers 


negative pollen tests, was a 
mistakes on our asthma cases today is the fact 


tests and nothing further. We go to work and say 
I did that too until I had some disasters 


and negative to pollen, it must be a feather case, 
and failures. 
I do not know so much about northern eases as I do about those in the South, but 


I live in a health resort and cases float into San Antonio from all through the north, and 


you would be surprised at the number of negative pollen skin tests in chronic asthma cases 
that I see in San Antonio that originate in Chicago or any of the northern cities. The eye 
test of Dr. Peshkin with crude pollen has proven extremely valuable in my work, and it 
infallible test. In Texas, with the cases I see, it will 


seems specific. However, it is not an 
clear up fifty per cent, that I have to find out by the subeutaneous or some other method 


of testing. 





SOME CAUSES FOR FAILURE IN THE SPECIFIC TREATMENT OF 
ALLERGY* 
By Warren T. Vauauan, M.D., RicumMonp, Va. 
A GUNN AULD? in the British Medical Journal for February 4, 1928, speaks 
of the so-called specific treatment of asthma as follows: ‘‘It may be 
said that the method has largely broken down. Nevertheless a clear light has 


been thrown on the modus operandi of many of these substances and some 
excellent results have been obtained so that it is unjust to depreciate it. It 
is a distinct advance in our knowledge and the time may come when definitely 
specific cases can be made to respond more to specific therapy though at 
present a considerable number do not do so.’’ Auld refers I take it not only 
to desensitizing injections but also to protein avoidance and to the value of 
skin tests in general. Men like Coke in England, and others on the Continent, 
such as VanLeeuven, in Holland, and Giani, in Italy, have become convinced 
of the value of specific methods of examination and therapy. But on the 
whole the continental attitude has been one of some indifference. 

In this country on the contrary there are many of us who firmly believe 
that with this method of approach we have already passed the stage where 
we wonder whether the method will work in the individual case, and have 
reached a point where we are vexed and perplexed when it does not work and 
proceed at once to find the reason for its failure. 

In this paper I offer a brief discussion and classification of some of the 
causes for therapeutic failure which I have encountered. At the same time 
| have not hesitated to draw freely on the experiences of others so that the 
discussion might be made more complete. 

Robert Hutchinson,’ in his recent masterly discussion of the principles of 
veneral diagnosis, attributes poor results to (a) defective observation, (b) de- 
fective knowledge or (c) defective judgment. He says, ‘‘It is commonly 
said that more mistakes are made from not looking (defective observation) 
than from not knowing (ignorance). However this may be I believe that still 
more mistakes arise from bad weighing of evidence (lack of judgment).’’ 
These remarks may well be applied to the study of allergy. Following the 
same line of thought, I would offer four general reasons for therapeutic fail- 
ure, namely, superficiality, ignorance, poor judgment, and insurmountable 
obstacles. 

SUPERFICIALITY 


The superficial thinker and investigator will meet with little success in 
the specifie study of the allergic diseases. The successful allergist or immun- 
ologist or whatever you choose to call him must be the very impersonation 
of the question mark and in his travel with his patients along the road to 


*Read before the American Association for the Study of Allergy, Minneapolis, Minn., 
28. 
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understanding must be willing to journey down many a seductive appearing 
by-path, chasing many a will-o’-the-wisp in order to be certain that no dis- 
covery of real significance will be overlooked. Fortunately there is usually 
no great hurry. The patient has had his disease for many years and is well 
content to allow ample time for thoroughness provided he has reasonable 
assurance of ultimate relief. Not only must the allergist be diligent, he must 
also possess a ready imagination. He must look upon all things in the imme- 
diate and remote environment of the patient as potential allergens even 
though they be so minute as to be invisible under the microscope or so ap- 
parently innocuous as mounted moose heads or chocolate coated pills. 

The role of the allergist is that of a detective. His client has lost some- 
thing, his health and sense of well-being. He is able to give some elues but it 
is up to the examiner to ransack the history of the past, even including the 
experiences of remote ancestors, and to make a most painstaking examination 
at the site of the loss and throughout the surrounding territory so that he 
may leave no clue untouched in his effort to return good health to his client. 
No clue is too insignificant to be carefully studied in orderly arrangement 
with the other clues. 

IGNORANCE 


Ignorance is quite a different attribute from superficiality. Neither is an 
insurmountable obstacle. I refer here not to the ignorance which accompanies 
lack of interest but to the ignorance caused by our lack of understanding of 
the fundamental processes of allergy. Twenty years ago our ignorance of 
the allergic aspects of asthma, hay fever, eezema and the other diseases may 
be said to have been complete and it is reasonable to assume that as time goes 
on our knowledge and understanding will be steadily enhanced. Ignorance: 
may be properly subdivided into ignorance of allergy, that is, ignorance as to 
the basic processes involved; ignorance of allergens, that is, failure to recog 
nize certain substances as potentially allergenic and failure to understand the 
exact nature of allergens; ignorance of technic which in the hands of the best 
is undoubtedly responsible for a percentage of failures; and ignorance of the 
patient, failure to realize that we must deal not only with the seed of the 
disease but also with the soil in which it falls and that each patient is con 


stituted differently. 
IGNORANCE OF ALLERGENS 


Our ignorance of allergens is due in part to feeble curiosity and poor 


imagination and in part to our uncertainty as to the exact nature of allergens 
and what varieties of reagents this class may include. It requires a nimble 


thinker to demonstrate the allergenic réle of such substances as grain dust, 
moulds, intestinal parasites, moths in feather pillows, sparrows nesting out- 
side the bedroom window, hog bristles, and urease. Even with such ra 
causes the intelligent patient will often himself give the clue but frequent’) 
we are not alert enough as to the possibilities to follow it up. 

Let me propose a tenet and be bold enough to call it an axiom. There 's 
a specific allergenic cause for nearly every case of true allergy. Failure to 
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find the allergen does not demonstrate its absence. If we will doggedly per- 
severe in our search for the specific cause after the usual possible causes have 
been ruled out, we will materially reduce the proportion of our failures. 

A most stimulating experience along this line has been related to me by 
Dr. Earl D. Figley, of Toledo, Ohio. He tells of an asthmatic in whom he 
made a most exhaustive search for the etiologic factor even to the point of 
visiting the home and making extracts of a long list of substances in the 
house but without avail. Many months later Dr. Figley® was investigating 
the possible cause for attacks of asthma in a group of individuals living in the 
neighborhood of a castor oil factory. He obtained some of the dust from the 
castor bean and most of the asthmatics in the neighborhood were found 
strongly sensitive thereto. Many other asthmatics living within a radius of 
one or two miles of the plant then came in for testing and among them Dr. 
Figley found his old friend. He was sensitive to the dust of the castor bean. 


I have a horse asthmatic who is never near horses but who will develop 
an attack when her brother sits beside her at the dinner table, after a horse 
back ride. This is avoided when he changes his clothes prior to dining. Here 
we might borrow from the bacteriologist and speak of a carrier state. <A 
third individual is responsible but the contact with horse epidermal protein 
is Just as actual although more difficult to trace than it would be did the asth- 


matie work in a stable. 

Balyeat® whose botanic survey of Oklahoma has been most comprehensive 
has convincingly demonstrated the need of accurate knowledge of the local 
botanic flora in the patient’s immediate environment. Even in the single 
state of Oklahoma the predominating etiologic pollen may be quite different 
in different counties. But before this could be known and applied laborious 
weeks were devoted to the study. Prior to his classification I dare say that 
some cases were considered unsuccessful because the right pollen was not 
available for testing. 

The first battle ery of the allergist should be, ‘‘The specifie allergen is 
there, somewhere—find it! Where there are several find the right one.’’ 

I have found the accompanying questionnaire of some help in finding the 
cause in the occasional obscure case, and in establishing the probable allergic 
nature of the disease. The discussion of each question with the patient ocea- 
sionally brings to the surface a suggestion of real value in our search for the 
cause. It is what we all do in a more or less routine manner but possesses the 


advantage of a somewhat orderly and quite inclusive classification. 


IGNORANCE OF ALLERGY 


Just when we have about concluded that we understand the nature of 
allergens some new evidence is put forward to again effectively spread the 
shadow of doubt. There is so much evidence that allergens are protein in 
nature that we become rather disconcerted when Grove and Coea‘ suggest and 
ure supported in their suggestion by Black’ that pollen and dust allergens are 
probably not nitrogenous. We have tried to explain drug idiosyncrasies in 
terms of the usual concept of protein allergy but the fact remains that these 
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A physician in 






nonprotein substances may produce the symptoms of allergy. 
my experience, in his thirties, began having attacks of asthma whenever he 







would open an ampule of neoarsphenamine. He had never had asthma before 


and no other substance appeared to precipitate attacks. 







As time goes on new observations will require new explanatory hypothe- 
ses. Therapeutic efficiency depends in great part on the correctness of our 






understanding of the malady. 









IGNORANCE OF TECHNIC 





Inefficient testing and with defective material is responsible for a pro- 
portion of false negative results. The potency and durability of test materials 
are gradually being enhanced. New methods of preparation, such as that 


described by Peshkin’ for dust extract or that by Stier* for glycerine extracts, 







will enhance our diagnostic efficiency. Even in the matter of reading the 





reactions there is still some room for discussion. Kahn*® has emphasized the 





importance of testing with highly concentrated pollen extracts even using the 
the 






ophthalmic and the subcutaneous method, as a requisite for best results in 
very mildly sensitive pollen case in territories where pollen abundance is 







unusually great. 

In my own work I have stressed the value of delayed reactions after fou 
to six hours and after twenty-four hours. These have not the same value as 
the immediate reaction but the delayed reactions have not infrequently given 
me the clue as to the allergenic factor when the immediate reaction alone 








would have failed me. In one series'® of benefited cases my diagnosis was 
made on the delayed reaction alone, in 17.9 per cent. But many do not app!) 
the test in a way to best bring out the delayed reaction. Thomas’ speaks o! 
making scratches one-sixteenth inch long. This may be enough to elicit th: 
immediate reactions in favorable cases but if the delayed reaction to foods 
and epidermals is to be easily identified the scratch should be longer. My) 
seratch is usually about three-eighths of an inch long. It is made almost 
invariably on the back where it will not show. Even with the immediate reac 
tion the probability of getting sufficient protein in contact with the tissu 













cells is greater with a longer seratch. 





The reaction which is no better than borderline, but which shows up as 
borderline on two or more of the three readings is worthy of consideratio: 






Thirty-four per cent of my cases showing only borderline reactions obtain: 






satisfactory relief from’? protein avoidance. 







And there are still some who in the face of a negative cutaneous reacti 
and in the face of a most suggestive history are yet content to consider this 
negative information conclusive and fail to follow it up with intraderma 








tests in increasing concentration. 

Probably many of the proteins with which we now get negative reactio 
will be fractionated as has been done in the case of the wheat protein, and 
will find positive fractions of negative wholes. Bernton™ has deseribed su: 
an experience in the case of bean. 
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One important potential source of technical error has recently been em- 
phasized by Thomas. Adrenalin or ephedrin administration shortly before 
the performance of the sensitization tests will give false negative skin reac- 
tions. In those cases in which it is necessary to perform the test while the 
patient is still suffering from an acute attack it is better to use a temporary 
palliative, such as codeine or morphine, for relief during the test. 

The technic of specific desensitization is now quite different from what it 
was even five years ago. Further technical improvements will improve our 


results. 


IGNORANCE OF THE PATIENT 


We now come to a most important potential cause for therapeutie failure, 
namely, ignorance of the patient. The allergist like all other students in 
limited lines of medicine and surgery is prone to develop a one-sided outlook. 
It is quite legitimate to start the patient out on protein avoidance or protein 
desensitization alone. Indeed, this is the ideal procedure for if this is accom- 
panied by a lot of other nonspecific treatment the uncertainty will remain as 
to whether the specific treatment was sueecessful and should be persisted in. 
It is likewise desirable, in the event of failure, to carry the search for specific 
allergens as far as possible before resorting to nonspecific therapeutic methods. 
ut in the event of failure one must not lose sight of the fact that we are deal- 
ing aS we might say with a chemical reaction in which there are two reacting 
substances, the allergen and the patient and that the latter is as worthy of 
study as the former. 

Does the child run a fever with its asthmatie attacks? Look for a medi- 
astinal tuberculous adenitis or even for parenchymatous tuberculosis. Are 
the attacks apt to come on in the evening or shortly after retiring? Remember 
that they are more severe when the stomach is full, as after the evening meal. 
sv the same token, recall that the old country doctor often achieved quite < 
measure of relief by giving enemas. From what other pathologic conditions 
is the patient suffering? Bear in mind that the patient may be in allergic 
equilibrium or balanee even while he is in contact with small amounts of 
specifie allergen and that the evidence would indicate that this equilibrium 
may be overthrown not only by increasing the allergenic contact but also by 
the aetion of any of a wide variety of nonspecific factors. Is he constipated? 
Forty-three per cent of my allergies who were not benefited were chronically 
constipated. Only 37 per cent of those who were benefited were constipated. 
What about foeal infection? Of those benefited 70 per cent showed one or 
more foei of infeetion while of those not benefited 82 per cent had foeal in- 
ection.’ These figures are to be compared with the conclusions of the Life 
Extension Institute that 85 per cent of adults examined showed some focal in- 
fection. Theirs was not an allergic series. Is there a thyroid deficiency? Is 
the baby teething? Reeall Walker’s case’ of a man who was relieved of his 
asthma by herniotomy, with return upon return of the hernia and relief again 
after a second operation. 

What is the condition of the patient’s nervous system? Duke’ has empha- 
sized the importance of the nervous and mental factors. Relief obtained from 
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cocaine application in the nose is quite real when it does oceur and its action 
is probably upon the nerve endings. Does vagotonia or sympatheticotonia 
or better dystonia or imbalance between the two systems play a role irre- 
spective of allergenic contact? There is much evidence that it does. Simple 
fright in an allergic individual may bring on an attack. Often we do not 
give enough attention to the so-called asthmatic habit. The occasional mor 
phine addict, made so in his search for relief from asthma can stir up a real 
good attack with wheezing rales through the chest when he enters a new 
doctor’s office to beg anew for the soothing poppy. One of my most resistant 
asthmatics tells me that after she has been able to do without adrenalin for 
three or four days, she tries to fight the next bad attack rather than use 
adrenalin, for she has discovered that if she ean stick it out through the 
night the following night is likely to be better. If she does not, she usually 
requires adrenalin on the second night also. 

Is mechanical irritation interfering with the results in a case of eezema? 
A woman with seborrhoie eczema of the forehead, two plus sensitive to lobster, 
pyrethrum, pepper and one plus to lactalbumin, cocoa, rice, celery and straw 
berry and with a clearcut allergie history in that tomatoes cause urticaria, 
strawberries produce ‘‘ptomaine poisoning’’ and she has frequent attacks of 
vasomotor rhinitis, was placed on specific food avoidance without reeogniz 
able benefit to her eezema. The next question was is this a true eczema or is 
it a seborrhoic dermatitis possibly dependent upon trichophyton infection 
A soothing parasiticide ointment containing sulphur was prescribed. The 
eruption on the forehead cleared up promptly. Coneclusion—diagnostie error! 
But no, as soon as she started in again with the ingestion of milk the rash 
returned as bad as ever. This disappeared again on milk avoidance but the 
ointment was continued. 

A loeal physician tells me of a family with several asthmatie children 
the father of whom many years ago had had syphilitie infection. He assures 
me that he is able to keep them all asthma free by employing periodie mer 
eury inunctions. 

What of the infection factor? Whether or not we side with those who 
insist that one may be specifically sensitive to the protein of specifie bacteria, 
it is a fact that one way or the other infection plays a part in upwards of 40 
per cent of asthmatics. If we deny that infection plays a part we are left 
helpless in the treatment of too large a percentage of asthmatics. We need 
not take sides in the issue over specific bacterial sensitization unless we care 
to but the oeceasional spectacular relief after autogenous vaccine therapy com 
pels us to consider infection while considering the patient as a whole. 


POOR JUDGMENT 


Fortunately experience will ripen judgment. One who has had any wide 
experience with hay fever is not likely to emulate the tyro who because 4 
person is suffering from late summer and autumn hay fever tries ragweed 
desensitization in spite of the fact that the symptoms begin around August 
first. But allergy is a great field for speculation and most of us have our 
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Asthma 
Bronchitis 

Croup 

Pneumonia 

Hay Fever 
Sneezing 

Colds 

Coughs 

Wheezing 

Nasal obstruction 
Stuffiness 

Sinus trouble 
Itching palate 
Itching eyes 
Itching 
Itching 
Itching ears 

Itching larnyx 
Lacrimation 
Olfactory impairment 
Taste impairment 
Diurnal variations 


nose 


throat 


ociated conditions 
Iiezema 
Urticaria 
Pruritus 

Other eruptions 
Headaches 
Migraine 

Food upsets 

Ivy poisoning 
Urinary frequency 
Asthenia 
Hypotension 
Colitis 

Ipilepsy 


ily History 
Asthma 
Hay Fever 
Rhinitis 
Urticaria 
hezema 
Skin 
Headaches 
Migraine 
Food upsets 
Colitis 

Ivy poisoning 
Hypotension 
epilepsy 


disease 


ibuting 
Chilling 
Kleetric 
Draughts 
idust 
Sinoke 
Tobacco 
Flowers 
powder 


factors 


fan 


Face 
Odors 
Perfumes 

soap 

‘rowds 

Theatres 

‘oryza 

rugs 

\nimals 
Pets 
Furs 
Bedding 

‘atamenia 
xhaustion 

LO" k 

pecifie localities 
‘hange of locality 
‘onstipation 


and Throat Operations 
TION 


Clinic, 


Snee 


DATE 
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Richmond, Va. Asthma and Hay Fever Detail 
7 Date 
loods 
Suspects 
Symptoms 
Dislikes 
Symptoms 
Cravings 
Combinations 
Overeating 
Previous diets 
Results 


Climatic 
Season 
Altitude 
Temperature 
Humidity 
Wind direction 
Light 
Specific localities 

Bedroom 
Always same room 
Attacks elsewhere 
Sleep alone 

alone 


Room 
Pillow 
Mattress 


Ventilation 
Plants 


Home 
Describe house 
Time living there 
Heating plant 
Dust 
Cleaning 
Suspect 
Pets 
Mice 
Flowers, 


methods 


rooms 


etc. 


Grounds 
Flowers 
Weeds 
Pets 
Live 
Contents 


stock 
of barn 


Neighborhood 
Time living 
Other cases 
Their 
Trees 
Plants 
Fields 
Weeds 
Insects, ete. 
Factories 
Smoke 
Odors 


there 
zing Asthma 
causes 


Occupation 
Detail 
Contacts 
Ventilation 
Dusts 
Flowers 


Miscellaneous 
X-ray chest 
X-ray sinuses 
Other X-rays 
Gastric Analysis 


Remedies tried and Results 


REASON RESULT 








962 THE JOURNAL OF LABORATORY AND CLINICAL MEDICINE 












pet theories. Occasionally in our enthusiastic support of an as yet unprove 


theory we fall into the rut of following some special line of therapy in th 






hope of proving our point, and fail to observe that too large a proportion ar 
not obtaining the relief which reason and experience have shown may be ol 
No use to try to treat all asthmaties wit! 







tained by the more usual methods. 
tamponage of the ethmoids when your better judgment will tell you that 
not all are infectious in origin and that an edematous nasal mucosa does 1 
Why treat an asthmatie wit! 







necessarily indicate local bacterial invasion. 
extensive bronchitis and bronchiectasis only by specific protein avoidance or « 
sensitization and hope for best results when you must know that appropriat 






nonspecific methods must be applied to the other local pathology for grea 






est relief? 





OBSTACLES 





INSURMOUNTABLE 










Insurmountable obstacles bevond any that might fall in the preeeedil 


categories will prevent best results in some cases. Pronounced pulmona: 






emphysema, advanced bronchiectasis and some eases of sinusitis will fall int: 






But good judgment and inereasing knowledge will eventua 






this croup. 







reduce the total number of insurmountable obstacles. 






NONCOOPERATION 


Noncooperation on the part of the patient or the referring physician 
The better the patient understands the rational: 





sometimes a cause of failure. 
of treatment the more willing he usually is to cooperate. 
not made a special study of asthma sometimes do not seem to understa 
All of us I am sure ha 





Physicians who hay 








complete avoidance or to appreciate its importanee. 
had new patients assure us that they had completely avoided wheat or orris 






root or feather dust, only to discover on further questioning that they | 





unwittingly continued in daily contact. 








CONCLUSIONS 





Whil 


have endeavored to make my remarks inclusive particularly as to classi! 


The title selected for this paper is ‘‘Some Causes of Failure.’’ 






4 


tion, | make no claim to completeness. I presume that I should conclude 1 






yaper by offering an outline of successive steps to be verformed in the st 
. 5 | 
Unfortunately, howe) 






and treatment of the resistant and obscure ease. 
Every case must be treated 
The « 
tive who works merely by the book, no matter how well written, will o! 
My plea is twofold, first bear in mind 





allergy cannot be treated by rule of thumb. 






its individual merits and in accordance with its own peculiarities. 






fail to solve the difficult case. 
greatest promise lies in finding the specific allergenic factor and, second, 





member that whether this is found or not, you are treating not a disease |i 






a patient with a disease, not asthma but an asthmatie. 
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FURTHER OBSERVATIONS ON THE USE OF FILTERED AIR IN THE 
DIAGNOSIS AND TREATMENT OF ALLERGIC CONDITIONS* 


By Minuron B. Couen, M.D., CLEVELAND, OHIO 


\' THE meeting of the American Association for the Study of Allergy 
LX held in Washington, D.C., last May, I reported my observation on the 
effect of filtered pollen-free air on six patients with seasonal hay fever and 
asthma. These patients were treated in their own homes by means of elee- 
trically operated mechanical filters, which produced and maintained pollen- 
free air in their bedrooms. The filters consist of a motor driven suction fan 
covered by a filter bag made of several layers of a specially woven woolen 
cloth covered by one layer of cotton cloth, with the entire mechanism enclosed 
in a metal housing. The intake of the machine was connected to a special 
creen fitted to the window opening by means of a metal pipe (Fig. 1). As 
pollen-free air was foreed into the room through the filter, a slight positive 
ressure Was soon produced, and the old air rushed out through all the cracks 
| crevices. Thus it was unnecessary to seal the room or to change it in any 
vy, and it became practical to treat patients by means of filtered air in their 
it homes. These filters remove 62 per cent of tobacco smoke with a particle 
of 0.27 micron, and 95 per cent of zine oxide with a particle size of 0.3-0.4 
‘ron. They ean be depended upon to remove all noncorrosive particles 
ver than one micron. It is readily seen that almost all dust particles are 
oved also and that by means of these filters it is possible to produce and 
itain dust-free rooms. However, for experimental purposes it was desir- 
to have filters of even greater efficiency than these, and accordingly, 
hines were produced which were capable of delivering 250 cubie feet of 
per minute of 99 plus per cent particle-free air. 
With filters of the standard and the experimental type, studies were made 
letermine the following points: 


1. Are there variations in the severity of hay fever and its accompanying 


asiiima due to the dosage of pollen breathed in? 


*From the Medical Service and the Allergy Clinic of Mt. Sinai Hospital. 


Read before the American Association for tne Study of Allergy, Minneapolis, Minn., 
12, 1928. 
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2. Will the breathing of pure, pollen-free air for a small number of hours 
daily suffice to keep the daily dose below the patient’s threshold of reaction 
and maintain him free of symptoms, or will permanent residence in pollen 
free air be necessary in (a) patients who have received no preseasonal pollen 
extract injections, and (b) in those who have failed to obtain complete relief 
by these means? 

3. When symptoms are established and a patient is removed to an envi 
ronment free from pollen, how long will it take for the acute symptoms ti 
subside? 

4. Can inhalant-free rooms be used to determine (a) whether symptoms 
are due to inhalant extrinsic causes and (b) as in the case of pollen, how long 
a period of residence in such a room is necessary for the control of symptoms, 
and (¢) after the acute symptoms have subsided, how many hours’ residence: 
daily is required to prevent their recurrence? 

For the study of pollen disease it was necessary only to install a filte: 
in the patient’s bedroom a few days before the beginning of the season ot 
pollination of the plant to which he was sensitive, and to instruct him to sleep 
in this room. The usual occupation was continued, though golf, tennis, and 
auto rides were discouraged. As the season progressed, a report was made of 
the presence or absence of symptoms. Whenever the slightest symptoms arose, 
additional hours in filtered air were advised, until for each patient there was 
worked out a satisfactory schedule of time in filtered and in outside air 
Quite early in these studies it was seen that the number of hours in filtered 
air necessary for any patient varied directly with the air pollen concentration 
Eight hours usually sufficed for all patients during the first few days of the 
season. As the season advanced, more hours of residence were required, until 
the peak of the season, after which the requisite number of hours gradual!) 
diminished. For the mild patients, those who had previously been relieved 
by residence in average hay fever resorts or by a short course of preseasonal 
pollen antigen injections, from eight to twelve hours were sufficient. For th: 
cases of moderate severity, from twelve to eighteen hours were required, and 
for the most severe ones, from eighteen to twenty-two hours were needed at 
the peak of the season to remain symptom-free. All patients who had | 
ceived partial relief following preseasonal treatment were rendered symptom 
free by a residence in filtered air for a few hours a day, usually not exceeding 
eight. In those patients in whom symptoms were well established, it required 
from two to seven days’ residence in filtered air for the symptoms to subsii: 
Their recurrence could be prevented by partial residence, as in those who 
began the use of filtered air before their symptoms began. 

There are many asthmatics in whom it is extremely difficult to determine 
the etiology either by clinical experimentation alone or by skin tests follo' 
by clinical experimentation. Usually, these are regarded as cases of bact: 
asthma with its unsatisfactory treatment and poor prognosis. We have 
studied ten patients of this type, who have been placed in dust-free environ 
ments for periods of from seven to fourteen days. In creating a dust-free room 


the following procedures are followed: A bedroom of not exceeding 1500 
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eubie feet capacity is thoroughly cleaned, the walls are washed or repainted 


and repapered, all draperies and rugs, ete., are removed; the floors are oiled 


or waxed; all furniture is removed except a bed and a chair or two, which 
are thoroughly scrubbed: the mattress and pillows are covered with rubber 
sheeting or with Dupont’s new satin fabricoid, which is to be preferred. If 
the home is heated by hot air, the furnace pipe must be hermetically sealed. 
A filter is then installed taking air from an adjoining room through the 
opening in the wall. The clean room is then held full of clean air under 
pressure, and no leakage from the rest of the house occurs. Five of these ten 
patients lost their asthma within a week, and all have remained asthma-free 
when similar environments have been produced at home and they have re- 
mained in dust-free air at home for from twelve to fifteen hours a day. This 
is in agreement with the reports of W. Storm van Leeuwen, who relieves a 
large percentage of all asthmatics by removing them to dust-free rooms. His 
apparatus is, however, extremely cumbersome and very expensive, 

While it is realized that ten cases are not sufficient from which to draw 
any conclusions, it is obvious that about half of the patients in whom a diag- 
nosis of bacterial allergy would have been made by exclusion, can be con- 
sidered as inhalent asthmatics. 

This report is presented in the hope that others may make similar studies 
so that more allergic patients may have adequate diagnosis and satisfactory 
relief. 

10616 EvucLip AVENUE. 

DISCUSSION 

Dr. 1. 8S. Kahn, San Antonio, Tex.—I think this work with filtered air is one of the 
valuable contributions we have had. I have been experimenting with pollen free rooms 
for probably three or four years, using first inside court rooms in a downtown hotel, then 
e-made filters, and then Dr. Cohen came out with this apparatus. 

These pollen-free or pollen-reduced rooms have brought up some very interesting 
uts with regard to etiology in bronchial asthma. I have had the same experience that 
Cohen has had, finding that there is a vast percentage of previously considered 
erial asthmas with negative pollen skin tests, which will clear up in such rooms. 

When we had this discussion brought up in our meeting in Washington last year, Dr. 
en had the idea that if the asthma case did not clear up in five days in a pollen-free 
, it could not be a pollen case. I told him at that time he was wrong on that point, 
ise I feel that it will take a considerable longer period of time before some eases will 
up. Hay fever cases clear promptly, but sick asthma cases who have taken adrenalin 
years have so little resistance power, and do not seem able to get rid of this pollen 

to a tolerance point within three or four days. 

The last case I had behind a Cohen Filter took twelve days to clear. I have seen 
ter require from one to two months in a sick asthma case before final clearing, and in 
case in a pollen-free room, the longest I have ever seen, kept steadily in bed, took 
months before it was absolutely clear—a sick adrenalin—exhausted individual. 

L was glad to hear of the improvement in the Pollenair Company filter to get rid of 
nt given off. I have put pollen plated out in the room behind the originally designed 
n filter, and you would be surprised at the amount of hair particles trapped. Certainly 
sick pollen cases are so annoyed by the lint and fuzz that comes off the machine that 
events them from clearing up as they should. So simply because a case would not 

under the original Cohen filter, was not an indication that it was not a pollen case. 
The apparatus Dr. Cohen has is a very pretty machine, and TI find it very, very 


factory. However, I have been using a home-made machine for three or four years 
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Which is just as satisfactory, and any patient can build it for a few dollars. The machine 
1 have works on the same principle except that I use an ordinary window screen and a 
macking stuffed with half the thickness of absorbent cotton such as comes in an ordinary 
Hl, which is basted between cheesecloth, and an ordinary twelve or fourteen ine} 
electric fan, and if necessary, two fans. The air currents from the electric fans will kee} 
the pollen from coming in from the opposite direction or from the sides. In hot weath 


in Texas, we cannot use the patented filter because the room gets stuffy, smells, and I hav 





to put in an additional electric fan or switch over to my homemade apparatus. I think 
any of you who are handling asthma cases are making a big mistake, both for diagnosis 


and therapeutic purposes, if you are not employing pollen filters of some kind in your work 


Dr. M. Murray Peshkin, New York City.—Dr. Cohen is to be complimented for en 
couraging the development and manufacture of the pollen filter. This machine has prov 
wv relieving patients with hay fever. 

lo my mind the pollen filter can also be employed for a purpose other than that 
Was originally intended. Patients whom are classed as environmental asthmaties and 
forms of specific and nonspecific therapy failed to give relief, have always be 


difficult to do anything for. In other words such a patient’s tolerance for the partic 


environment is so low that appropriate therapy makes no impression on his regulart 


mechanism, It he s removed from his environment, perhaps to the seashore or 





country he frequently becomes entirely relieved from asthma. Upon returning to his for 
spite of the fact that it has been rendered allergically proper, ast! 
ecurs. The installation of an air filter in the bedroom of such a patient may be of extres 


environment in 


benefit. 


Van Leeuwen has constructed a number of dust and miasma free chambers in whi 


patients with asthma sleep. Some of these patients were able to go about their daily wor 
earning a livelihood, in extreme comfort while others were entirely relieved of asthma. T 
patients who were not greatly relieved were administered nonspecific treatment with extr 
benefit. The cost of constructing these special chambers is very high and therefore bey 
the reach of the average patient; whereas the installation of an air filter in at 


properly prepared is comparatively inexpensive. The cost in fact is small when compared t 


the amount of money expended in an effort to obtain relief from the distressing sympt 
of continuous asthma. 

There is another type of patient with asthma who when removed to the public 
of a hospital, perhaps only a short distance from his home, becomes entirely free f1 
symptoms within one to three days, and remains so during his entire stay in the hospit: ) 
This type of environmental asthma is obviously not expected to become free from ast] | 
after the installation of an air filter in his home. | 


Dr. Milton B. Cohen, Cleveland, Ohio—With regard to the question of stuffiness 


these rooms, it not only happens in Texas but it happens in Cleveland or anywhere « 
You get exactly the same temperature in the room inside as out when you have absolut: " 
quiet air. All one needs to do in this circumstance is put a fan in the room to ereat ’ 


a circulation of the air so the patient feels moving air, and then the room feels comforta 


I did not refer to van Leeuwen’s work because I did not want to take tim 


literature. He has two types of rooms. They are of the same type, but he ventilates tl C 
in two ways. He employs a metal room, 6x6x9, which is hermetically sealed and wh r 
is ventilated by means of an ordinary suction fan and a pipe taking air from the heig hy 
of thirty or forty meters. He takes ordinary, plain outside air, unfiltered, and passes ti 
through this small chamber which is absolutely free of dust. All he does in such cases 

to remove house dust because he has built within his house a dust free place and he "1 
outside air. He does state there is a small percentage of asthmatics, three, four, o1 five SO 
cent, in whom the ordinary outside air-borne things, he calls them miasms, produce trouble. 

this type of case he has special clean air, not filtered, which he cleans by means of ret! Cr 


eration. He claims if you freeze air, or bring it down to a low temperature where all 


moisture comes out, it will bring out all the particulate matter and this air which rema 
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the refrigeration apparatus is warmed and brought into the house, and it will be free 
if dust. He wrote me that the ordinary chamber cost $400 in Holland, and fom the pie 
tures of the special installation, it looked as though it would cost $7000, $8000, or $10,000 
to equip a house with such apparatus. 

The filters which are being sold are the ordinary filters which will handle sixty-two 
er cent of tobaeco smoke and all particles larger than half a micron. The filters which 
ked this lint problem can be obtained, but they are not generally on sale. 

It is true that almost all patients, I will say 70 or 75 per cent, which you remove to 


a hospital environment, will clear up. 


THE CONTRIBUTION OF AIR ANALYSIS TO THE STUDY OF 
ALLERGY* 


COMPARATIVE RAGWEED Records FOR NINE LARGE CITIES 


By O. C. DuruAM, INDIANAPOLIS, IND. 


Permpe-ye records have long given evidence of great fluetuations in sever- 

ity of symptoms experienced by hay-fever sufferers. These daily and 
seasonal variations have been difficult to understand and quite impossible to 
anticipate, though the factors that contribute to the situation have long been 
recognized in a general way. It is known that a particularly favorable 
growing season produces more luxuriant weeds and consequently abundant 
pollen, and that extreme weather conditions, such as a prolonged period of 
rain or very windy weather, have a direct effect on pollen distribution and 
hence upon the comfort of the hay-fever victims. The comparison of weather 
records with clinical records is of some help. But since the whole question 
seems to revolve around the point of the relative amount of pollen encoun- 
tered day by day, the need of quantitative data has long been apparent. If 
one can feel certain of the numerical streneth of his enemy he has already 
laid the groundwork of his defense. Certainly in a task which is al] defense, 
the advantage of accurate statistics ean hardly be overestimated. 

The practical value of atmospheric pollen records depends on the sim- 
plicity of the technic and the scope of approximate accuracy of the results. 
The technic described below is certainly simple enough when one does not 
try to identify more than a few kinds of pollen. Since ragweed pollen is by 
far the most abundant in most parts of the country, it is possible for any 
careful technician to obtain reliable ragweed data the first season. The only 
real interference with the accuracy of the results is the large number of air 
borne soot particles encountered in some places. When this difficulty is encoun- 
tered, a shelter should be arranged that will not interfere with the pollen 
counts. If this cannot be done, it will be necessary to make the exposures at 
some more favorable point. 

There has been some question as to the practical value of results of 
counts made from a single station as it was thought that conditions even in 


Mee before the American Association for the Study of Allergy, Minneapolis, Minn, 
» 1928. : 
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different parts of a city due to wind currents, wind direction, and the irregu 


lar distribution of vevetation would necessitate numerous counting station 


to arrive at any accurate conclusion. 
Scheppegrell’ found that pollen 1 
up to a height of a mile. liowe exposed plates at different levels of tf] 
eighteen story City Hall i 
and I found in Chicago that we got almost the san 


at all levels Koessler 


count on a given day from a tall building down town as from the ground 


the suburbs. In fact, the daily results from five stations were quite simil: 


This was verified in a very striking way the past season by counts made ind 
pendently by Duket and myself in Kansas City, 
bove the street in the heart of the bu 


station of the former being 2OO feet al 


in the suburbs. It is therefore feasible 


at points ten miles apart, t! 


ness section and that of the latte 
pollen studies, at least for the more abundant polle 
record obtained \ 


conduet quantitative 
from one station in each center of population. The 
represent the approximate condition over an area with a ten mile radius 

course this will not apply to pollens whose source is localized or whose to 


output is small, 
The need of comparative data from various parts of the country is 


coming Increasingly evident During the last two vears considerable eff 


has been made to interest allergy men in all parts of the country in this we 
and as a result we are now able to add some interesting data to that alre: 


published and present a comparative ragweed study of nine cities in wi 


( 


separated parts of the country. In several of these places only one survey 
been made, For these great accuracy is not claimed, but their local and 
parative value is still considerable. Particular mention is made of the ¢ 


tesy of each local investigator in permitting us to use his data. Cred 


eiven below. 





TECHNIC 





An ordinary microscope slide is coated with white vaseline and exp 


up in a chosen location for twenty-four hours. Under convenient 


face | 


power the total number of pollen grains of the variety under investiga! 
is then counted on a unit area and the average ealeulated for one square 

timeter. Scheppegrell’s® formulas are then used to ealeulate the aver 
number of pollens per cubie vard of air for the twenty-four-hour period 
is not always practical to use the same power of magnification or the s 
unit area for counting, but tables and formulas are available? which pe: 
of easy disposal of the caleulations. For this survey ‘‘ragweed’ ineludes 
len of all members of the ragweed family—Ambrosia trifida, Ambrosia a} 


} 


and some Iva ciliata, Iva xanthifolia, and Xanthium, and in California } 
bly some Franseria. 

Materials.—Microsecope with mechanical stage, plain glass slides, 
vaseline. 
Slides are coated with a thin even film of vaseline and 





Exposure , 
posed for twenty-four hours, face up in selected location with proper pr: 


tion from direet wash of rain and fall of soot. 


In this we have been surprised great): 


is encountered in fairly even conecentratio 


Oakland and obtained practically the same count 















ani 
lat, 
to ¢ 





AIR ANALYSIS IN ALLERGY 969 


Counting. —For ragweed a low power field 1.4 mm. wide is used, and be- 
vinning at the edge of the slide, a count is made of all pollens encountered in 
crossing the slide (25.4 mm.). The slide is then shifted sidewise and another 
strip aeross it is counted. The total count for five such trips is the approx- 
imate number of ragweed pollens per cubie yard of air for the day under 
investigation. The width of the field can be calculated by a micrometer eye- 
piece and ruled slide or ean be approximately calculated by means of the 
scale on the mechanical stage. The width of the field can be varied by 
lengthening or shortening the length of the microscope barrel. I use 120 mm. 
barrel length. 

FLUCTUATION 

Factors influencing the daily fluctuations in pollen content are, briefly, 
1) humidity, (2) per cent of sunshine, and (3) wind velocity. Pollen is 
ripened in mature anthers early each morning. The process is interfered 
with if there is rain or excessive humidity. Sunshine is necessary at the 
ripening time, not only to complete the actual maturing of the pollen, but to 
reduce the moisture on the blossoms and in the air. Wind is all important as 
the distributing agent, and the greater the wind velocity, other factors being 
equal, the greater the concentration of pollen will be. It will be seen from the 
vraphs that no factor or combination of factors has been sufficient to prevent 

distribution for a twenty-four-hour period after the season really begins. 


COMPARISONS 


The simplest items of information furnished by an air survey are the date 
of appearance of pollen in the air, the date of maximum distribution, and the 
length of the season. Ragweed pollen begins to appear on the plates in most 
localities early in August, but the average date of effective concentration 
seems to be about August 15. The length of the season is a matter of latitude, 


TABLE I 


DAILY AVERAGE 


CITY MAXIMUM CONCENTRATION 
CONCENTRATION 


homa City 3600 pollens per cu. yd. 814 pollens per eu. 
ee ee ‘ 470 se ee ee 


inapolis 2100 66 
sas City 2237 ‘ . $00 
250 . 100 
Orleans 410 ¢ 75 
York 100 °6 
lelphia 38 10 
nond 12 6 
nd 6 , ] 
ge Midwestern City 

Oklahoma City, Indian 

s, Kansas City) 2646 

ge Eastern City (New 


yo 


rk, Philadelphia, Rich 
nd 5 : ; 14 


and where the season is long the date of maximum pollen counts is relatively 
later than where the season is short. In the northern cities the peak is found 
to come soon after September 1, in New Orleans late in September, and in 
California about October 10. 
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these nine surveys is the astonishing difference in maximum, average, an 


mean daily concentration in the different cities. These differenees are 

great that it is impossible to plot all the actual findings on the same seal 
Maximum and average comparisons will be 
of average daily concentration is also shown in Chart II. 


is shown by smoothed curves in Chart 1, and even thus it is impossible proper]: 


found in Table I. Compariso: 
Mean daily recor 





The greatest surprise encountered in studying the tabulated results o! 


\ ( 


to represent New York, Philadelphia, Richmond, and California counts. I) 


the latter part of this article all local records are drawn on suitable seal 


We find the maximum concentration in Oklahoma City at the height of t] 


season to be 300 times that of Richmond’s highest count. For purposes « 


comparison, the figures for daily averages probably best represent the tru 


conditions. The daily average concentration in Oklahoma is 136 times th 


of Richmond and the average daily coneentration in the Midwest 40. times 


that of the East. It may then be said that with our present information t 
ragweed pollen incidence is 40 to 300 times as great in the midwestern cif 
as it Is in the eastern cities. 

Balyeat® has called attention to the fact that no differences in the weat! 
factors entering into the production and distribution of ragweed pollen 
these various places could possibly account for such extreme differences 
air content, so we are forced to conclude that the amount of vegetation is 
chief factor influencing the intensity of the ragweed season in various plac 
If these eastern records are typical, it seems fortunate that these centers 
population are not exposed to the concentration of ragweed pollen that 


records here inelu 





Since the three eastern 





eneountered in the midwest. 





Sumber of pollens per cubic yard of air 
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vere all made during the same season by five careful technicians working inde- 


pendently but following identieal technic, we are inclined to believe that they 


ire representative of the true conditions. Whether there is actually a lower 
percentage of hay-fever sufferers in the East than in the Midwest is not 


known. We do know that the fall hay-fever symptoms are mild in Oakland, 


California, and with the report of Dr. Rowe, we seem to have reached the 
minimum toxie ragweed concentration. 

In reading the charts accompanying the following surveys, it is very im- 
portant to notice that it was necessary to use three different seales, none of 


which is the same as on Chart I. 


614 per cu.yd 





Oklahoma City 





Indianapolis 
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Chicago 


New Orleans 


New York 


Philadel phia 


kichmond 





Oakland, 


OKLAHOMA CITY, 1926-1927 (CHART III 
Records by Ray M. Balveat, M.D." * 


The Oklahoma City records were made from plates exposed in the sub- 
s of the city. No doubt ideal weather conditions had considerable to do with 
extremely high counts in 1926, but the really important factor was the un- 
lly favorable spring and summer in that part of Oklahoma. The state 
ved record cotton and corn crops—and record ragweed crop. Vegeta- 
was not burned up in the summer, but frequent rains allowed it to reach 
its maximum development. Added to the favorable growing” season all 
ther factors continued to be combined through the ripening season, caus- 


inusually heavy distribution of the pollen. Seale is one-half that of 


INDIANAPOLIS, 1926 (CHART IV) 
Record by Thurman B. Rice, M.D.° 
Plates were placed on the roof of a downtown building (Merchants Bank 
ling) 300 feet above the ground. Some difficulty was encountered with 
‘and soot, but it is interesting to study data made in the heart of a city 
10,000 people. The fluctuations of the curve are more regular than on 


ther chart yet encountered. Same seale as Oklahoma City. 
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KANSAS cITy, 1926-1927 (CHART V) 






Reeords by O. C. Durham 






The plates were exposed in the extreme southeast part of the city. Th 


appearance of the 1926 curve is affected most by the two days of greatest 






pollen incidence coming not in the middle of the season, but two weeks apart 





It is evident that our conclusions are much more accurate in these eiti: 













where we have data for two seasons. Same seale as above. 








CHICAGO, 1925 (CHART VI) 


Record by K. K. Koessler, M.D.‘ 






In this survey the data came from an average of four stations. The st 






tions were established at widely separated points, the situations representil 






the utmost variation in actual conditions under which pollen is encounter: 







CHART WO. III 


THE RAGWERD SEASON 








Oklahoma City, Oklahoma 





1926 & 1927 
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in the city. We felt that weather conditions were especially unfavorable 


without subsequent data we are unable to say how nearly the reeord 1 






sents the average condition of Chicago. As stated before, we did find 






the daily concentration was practically the same at all stations. Seale 





as above. 










NEW ORLEANS, 1916-1918-1922 (CHART vil) 
Record by Wm. Scheppegrell, M.D.* § 






The average pollen concentration of New Orleans is comparable to it 
sa) 






th. 


of Chicago. The length of the season and the late climax compared with n 


ern cities is interesting. Note change of scale, 4 times that of Chart I. 
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NEW york city, 1927 (CHART VIII 
Record by M. M. Peshkin, M.D.'" 


Plates were exposed at 562 West End Ave. It would seem that the pollen 
situation on Manhattan Island is not very serious, and if it were not for the 


sueceeding surveys we would be inelined to think that there had been some 


istake in the ecaleulations. Tlowever, these have been cheeked and rechecked 


CHART NO. IV 
THE RAGWEED Sc&SON 
Indianapolis, Indiana. 


1926 
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and after granting a most liberal factor for error the results are remarkably 


small compared with our midwestern statistics. Scale 20 times that ot! 


Chart I. 
PHILADELPHIA, 1927 (CHART VII) 


(Two Independent Records) 


By J. Alexander Clarke, M.D.,"' and HL. B. Wilmer, M.D." 


Dr. Clarke’s plates were exposed at Swarthmore, a suburban town te 


miles west of Philadelphia. Dr. 
Dr. Wilmer conducted two surveys, one in Philadelphia and one 


Clarke feels that the season was milder tha: 


usual. 


the suburb of Germantown. Data for the former was obtained at the Pri 
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byterian Hospital by Dr. Herbert M. Cobe, and for the latter by Dr. C. A. 
Whitcomb. The graph on Chart VIIT is the average of the Swathmore and 
Presbyterian Ilospital counts, which were quite similar and both higher than 
that of Germantown. Thus of the three eastern cities studied in 1927, we 


have for Philadelphia the most accurate record. 
RICHMOND, VA., 1927 (CHART VIII 
Record by Warren T. Vaughan, M.D.! 


For this record plates were exposed on the seventh floor of an office build- 


ing in the center of the city and in the edge of the city. As similar daily 
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counts resulted, the suburban plates were discontinued. While the counts are 


very low, the curve is typical and consistent with that of the other eastern 





cities. 













OAKLAND, CALIFORNIA, 1926 (CHART IX 
Record by Albert Il. Rowe, M.D.? 






Dr. Rowe has made the most thorough atmospheric survey yet reported 





It is one of the only two surveys that cover the entire pollen season, which in 
The ragweed figures are incidental in the report 






this ease is the whole year. 
as there is so little ragweed in the vieinity of Oakland, but it is here ineluded 







to make this article complete for all published ragweed data and because it 
Seale of graph the same as for 





furnishes a real minimum for comparisons. 








the eastern cities on Chart VIII. 





CONCLUSIONS 






1. Daily atmospheric pollen records afford practical quantitative dat 






useful locally in planning hay-fever treatment. 






2. Average ragweed pollen incidence is markedly higher in the Midwes 


-~- 


than in the East. 







3. There is practically no ragweed pollen in the air in California. 
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LABORATORY METHODS 


THE NONSPECIFIC DIAGNOSIS OF ALLERGIC DISEASE: 
FURTHER OBSERVATIONS* 


By SAMUEL M. Frtnpera, M.D., Ciurcaco 


TRUE high degree of specificity prevailing in the allergic individual hav been 
| perhaps the earliest and most constant observation made with respect to 
human hypersensitiveness. It has been repeatedly noted and accepted as a 
isic fact that when one is hypertensive to a particular atopen an allergie 
reaction eannot be produced by exposure to another atopen. Similarly, the 
cutaneous reactivity will show a corresponding specificity. There may be 
msiderable argument as to the theoretic explanation for this speecifie re- 
sponse, Whether it is a specific ferment action or whether it is another type 
antigen-antibody reaction, or whether it is explainable by some other 
orm of biologic imbalance. But there is hardly anyone who is not firmly 
nvineed of the strietly specific nature of this phenomenon. 
The conception that all allergic individuals might show a reaetivity to 
‘and the same protein would be contrary perhaps to most of the prevailing 
theories in regard to the mechanism of allergic reaction. Ilowever, it has 
en found that there is at least one substance which is capable of giving a 
taneous reaction in allergic individuals, to which practically all allergies 
rw a definite skin reaction and nonallergics do not. Whether these are 
nstanees of general hypersensitiveness to this substance is rather doubtful: 
may mean perhaps only a phenomenon of the dermal tissues. 
In a previous communication’ we have called attention to the faet that 
n 0.02 ¢.c. of an extract of human dander is injected intradermally in an 
rgie asthmatic a typical urticarial reaction results, whereas in nonallergies 
s test is negative. At that time we gave a tabulated report of 20 asthmaties 
) Were sensitive to proteins as shown by the cutaneous tests; the human 
der test was positive in all. In a small group of asthmatics who showed 
positive skin tests the dander test was negative. 
Van Leeuwen,’ in 1922, originally described this reaction and stated fur- 
r that it is applicable to all forms of allergy. Later’ he found that some of 
e extracts also give positive reactions in normal individuals. Such prepa- 
ons must be discarded or purified by filtration through collodion mem- 
ie. In 1926* he estimated that this test is positive in 90 to 95 per cent of 
allergies and never in normals. As an explanation of this phenomenon he 
rs the suggestion that the substance present in dander causing this reae- 
may be the same substance present in house dust, and that it may eome 


*Read before the American Association for the Study of Allergy, Minneapolis, Minn., 
11, 1928. 
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from the latter getting into the sealp. Van Leeuwen believes that the reactive 


material is composed of animal and plant parasites, particularly Aspergillus 






fumigatus.” He further suggests that reactions to animal hair or dander may 






be due to the same causative factor. 
Keller® reports that the van Leeuwen test was positive in all of a series of 





21 cases of the type of eczema which he terms ‘‘spatexudatives Ekzematoid 






He also mentions the facet that out of 2 cases of hay fever, one showed a posi 







tive reaction, and in 2 eases of urticaria the test was negative... 







METHOD 





It is my purpose in this communication to report the results of this r 
The materia 






action as carried out on a greater number and variety of cases. 
of fresh human dande: 





was prepared in the following manner: To 1 gram 
of physiologic salt solution and allowed to stand twenty 





was added 100 ©.¢ 
The filtered solution was then sterilized by Berkefeld filtration 





four hours 
tested for sterility, and sufficient phenol for a final concentration of 0.5 pei 





cent added. Before any batch of extract was accepted for use it was neces 


sary to obtain a positive reaction in several previously proved allergie in 






dividuals and to show an absence of reaction in a number of nonallereics 


more suitable to use 0.02 ©.c¢. of the extract instead of 0.05 






Il have found it 
¢.c¢. as suggested by van Leeuwen. This amount is injected intradermal! 







on the forearm, using a control injection of phenolized salt solution on th: 
A positive reaction consists of a definite urticarial wheal wit! 





opposite arm. 
surrounding erythema and usually associated with itching. This occurs usu 






ally in five to ten minutes. 













BRONCHIAL ASTIIMA 





RESULTS IN 










The cases reported here include those reported in our previous communica 





tion. All of the eases reported in this paper were completely tested wit! 


the usual protein tests by the cutaneous method. The results are summarize: 


I. 












in Table 








TABLE I 








LEEUWEN TES' 
NEGATIVE 


VAN 
POSITIVI 









Asthma 










Total sensitive cases 4 O4 0 
Sensitive to proteins other than 

house dust 72 72 0 
Sensitive to house dust only 19 19 0 
Sensitive to foods only 3 3 0 
Slightly positive to house dust Z 0 2 





Negative to all proteins, including 


house dust 






Fever, total te) 


21 17 2 (2 sl’t pos 


Hay 







Uncomplicated 
Complicated by other allergic dise: 











Hyperesthetic Rhinitis, total 11 
Sensitive to proteins 6 
Negative to proteins v 
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In a series of 134 cases of asthma in which both the complete cutaneous 
tests with all proteins as well as the van Leeuwen test were made the fol- 
lowing results were obtained. In 94 cases of this series, or 70 per cent, 
positive tests were obtained to various proteins, of which 19, or 14.1 per cent, 
showed house dust as the only causative factor, and 3 showed foods as the 
only reaeting agents. The van Leeuwen reaction was positive in this entire 
croup of protein-sensitive cases. It is interesting to note in this connection 
that even those cases which did not show specific reactions to the individual 
proteins but gave a strong reaction to house dust only showed a positive van 
Leeuwen test In every instance. 

In this same group of 134 cases there were 40 patients in whom the van 
Leeuwen test was negative. This group consisted of typical bronchial asth- 
maties, asthmatie bronchitis, and two or three other varieties of dyspnea. 
In all of these complete protein skin tests were made and found to be nega- 
tive. The house dust extract was found to be negative also with the excep- 
tion of two weakly positive reactions. In econjunetion with these experiments 
from time to time control tests were carried out on normal individuals or 


those suffering from unrelated illness. These showed negative results. 


HAY FEVER 


It is regrettable that | had paid little attention to this reaction in hay fever 


cases in past seasons. Part of this neglect is attributable to the fact that I 


had considered it unimportant to investigate this phase of the van Leeuwen 
test, as hay fever patients are known to react to proteins almost invariably 
and, therefore, the practical value of such a test was not apparent. However, 
it now appears that the van Leeuwen reaction may possibly have another sig- 
nifieance, and for this season, therefore, | have thought it worth while to try 
this reaction on the hay fever patients. 

To date I have investigated the reaction of human dander extract in 38 
cases of hay fever. Of these cases, 21 were uncomplicated by any other form 
of allergic disease; positive van Leeuwen tests were obtained in 17, weakly 
positive in 2, and negative in 2. One of the negative reactions was in a pa- 
tient who had had three years of adequate treatment and who gave a negligible 
reaction to pollens this season. One of those giving a weakly positive van 
Leeuwen test also showed weak reactions to pollens. In the other 17 cases 
the hay fever was complicated by other allergic disease such as bronchial 
asthma, hyperesthetie rhinitis, or urticaria; the van Leeuwen test was positive 

all of these. As a whole, the reactions in the hay fever cases were not as 
strongly positive as in the asthmaties. 
HYPERESTHETIC RHINITIS 

In a series of 11 cases of hyperesthetic rhinitis, uncomplicated by any 
other allergic disease, in whom complete protein tests were made, including 
the van Leeuwen test, the following results were obtained. In 6, positive skin 

sts were obtained to some proteins, two of which were sensitive to house 
dust only. All of these proved allergic cases gave a positive van Leeuwen 
reaction. In the 5 who gave no skin reaction to any protein, the van Leeuwen 


test was negative. 
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URTICARIA, 





At this time I am unable to present any report on any series of cases o| 
urticaria or cezema in which complete skin tests were cheeked up with thi 
van Leeuwen reaction. From the oceasional case in which | have had the 
opportunity to do this my impression is that the human dander extract reac 
tion goes hand in hand with the specifie protein reaction; Le., if there is an) 
cutaneous reaction with any protein there will also result a positive va 
Leeuwen test. However, it would require more extended observations to gis 
a decided opinion on this phase of the subjeet 

It would seem logical to attempt to investigate this reaction further 
such conditions which are claimed by some to be of allergie origin, such 
migraine, angioneurotic edema, some forms of arthritis, and others. This 


now under process of investigation. 


HAIR EXTRACT 





In order to determine whether this reacting substance is present in great: 
concentration in the dander or the hair, fluidextracts of human hair we 
prepared by a similar technic as that used for dander. On several patient 
comparative tests were made with the dander and hair extracts. Althoug 
oceasionally a patient gave a strongly positive reaction to the hair extract 
most reactions were very weak or entirely negative. 

It is also worthy of note that im almost every instanee in which t! 
van Leeuwen test was positive and in which | have tried the intradern 
house dust extract, the latter was also positive. However, very many of thes 
house dust reactions were not as strikingly positive as those produced by t! 
dander. Nevertheless, it is possible that we have also in house dust the san 
or similar substance that is present in human dander and which is responsib 


for the skin reaction. 
DISCUSSION 
+ | 


The results obtained in the foregoing experiments would indicate 


the intradermal test with extract of human dander is a valuable means 
determining the patient’s reactivity to protein substances. Whether or not 
ean be of use in allergic individuals who do give specific cutaneous reactio 
has not been settled. It is unquestionably, therefore, a great diagnostic a 
An attempt to explain this reaction on the basis of our coneeption 
hypersensitiveness suggests several possibilities. It may be argued that th: 
eases which react to human dander extract have become hypersensitive 
human epithelium. This, of course, is not in agreement with our clinical « 
servations. Another possible explanation is that the individual has beco: 
hypersensitive to a specific substance which attaches itself to the epithelimw 
Van Leeuwen thinks that this substance is the allergen of fungi, particula? 
Aspergillus fumigatus. It would be difficult to explain, however, how 
allergie patients can become specifically hypersensitive to the same prot: 
The contention that this reaction may be due to the presence of to» 
split-protein products is open to argument because we would also expeet 
similar reaction in nonallergics. However, the possibility that the variat 
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between allergies and nonallergics may be only a quantitative difference has not 
been investigated and may perhaps not be contrary to our split-protein theory. 
In substantiation of this it has been recently shown’ that the human skin when 
extracted with aleohol contains a substance that flushes and wheals the human 


skin when punctured into it, and that the epidermis contains this substance in 


ereater concentration than the dermis. 


SUMMARY 


1. An extract prepared from human dander and injected intradermally 
shows a positive skin reaction in practically all individuals manifesting euta- 
neous reactivity to proteins. 

2. In a series of 183 cases of bronchial asthma, hay fever, and hyper- 
esthetic rhinitis, in which complete protein skin tests were made, with posi- 
tive results in 138 and negative in 45, the human dander test failed to show 
agreement in only 4 instances. 

3. It is suggested that there may be a valuable diagnostie feature to this 


reaction, not only in the conditions described, but perhaps also in other mani- 
festations in which the etiology of allergy is still in debate. 

4. It is possible that there may be found other materials containing sub- 
stances capable of giving a similar reaction. 

5. The occurrence of such a reaction in all allergic individuals without 
regard to the specific protein to which the individuals are hypersensitive 
would tend perhaps to invoke a modification of some of our conceptions re- 
varding specificity in hypersensitiveness. 
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DISCUSSION 


Dr. M. Murray Peshhkin, New York City.—Two years ago IL tested fifty children with 
rgic asthma to an extract of human dander and another fifty children with Aspergillus 
igatus. The intradermal and scratch tests were performed in every case. These prepara 
s were kindly furnished by Dr. Van Leeuwen of Leiden, Holland. I can state now 
in only a few instances were positive reactions obtained with either of these preparations. 

The following experience will be of interest to note. One and one-half years ago 
male patient, a manicurist by occupation, came under my observation for bronchial 
ma. Her attacks of asthma were always aggravated and frequently induced on the 

when much hair clipping was performed in the barber shop where she was employed. 
showed strongly positive scratch reactions to both the fluid and powdered extracts of 
an hair and dander. Positive reactions were also obtained to a number of other 
tein substances. A subcutaneous injection of 0.1 ¢.c. of a 1-10,000 dilution of human 





















AND CLINICAL MEDICINE 





OF LABORATORY 





JOURNAL 





THE 








dander caused a violent local reaction persisting for several days. I felt justified in assuming 





that | was now dealing with a detinitely potent extract of human dander, With this extract 
YI 





asthma were tested intradermally and positive reactions were obtained 





ver 100 patients witl 








n only a few instances. 














multiple positive protein skin reactions tl 


which protein or proteins are the existir 


In a patient with asthma exhibiting 





the investigator Is to determine 





If this is not accomplished then from a practical standpoint the know 





of no value. The knowledge that such 






edge that the patient is allergically sensitive is 





atient also reaeted to human dander would likewise be of no practical value, Hlowever, 





we had at our disposal a single remedy, perhaps a complex synthetic chemical which wher 


injected into an alle reie asthmatic would alter the reactivity of the host in such a manne 






as to render him from symptoms in spite of exposure to a known exeiting factor 





a positive dinenosis of aller 





asthma, then anv sinele test that will enable one to make 
test, however, must pass all suspicion of not bei 





would be of unquest onable value. Sueh a 


nonspecific in nature and must not ive pseudoreactions. In the light of my expertrence 





] 









a specifically diagnostic test 


cannot accept, at this time, the van Leeuwen test as | 













ab the tirst of October 
Dr, 


ffers verv materially from Dr. Peshkin’s, and eonforms large 


ut 


Keine rg 









made makes his and | 





dandet 





must sav that Ir experiences d 





} 


with the experience f Dr. Feinbere. We have run a series of something over 250 in wl 
t a 






+ 





we found that in those patients who are having migraine or urticaria that the reaction 





lander is seldom positive, while in the majority of cases who are sensitive to p 






only very mild reactions to human dander occur, but in practically all cases who are ve 





sensitive to animal dander the human dander is very strongly positive, 





In the collecting of human dander it is very interesting to note that it is not eas 






obtained, although we frequently think of human dander as being very prolific. Howeve 
} ral 





In reeare 


it does not seem so when the actual collecting is taking place. I might say, 





our collecting, that it is obtained from the heads of our insane people, and that it car 





obtained, as a rule, in large quantities from patients suffering from encephalitis letharg 








Now in regard to its practical value, 1 think it is going to be of some value 





example, two or three patients came into the office and after taking the history I thought t 


ises suffering from cardiac decompensation with asthn 





they were entirely hypertension ¢ 





{ 





symptoms, simulating true asthma. On testing them first with human dander we 





them strongly positive, which led us to go further with our tests, and they proved t 


true asthmatie cases complicated with hypertension, It seems to me that if one finds pati 





are justified in searching very carefully for 






stronely positive to human dander that we 





allergie factor as a cause, 





Dr. 








Feinberg and I are associated with the N 





Il. 





Chicaaqo, 





Dr. Leon Unae Fs 










western Clinic, and we do very complete skin testing, running through 200 to 250 t 
on each case. We have been running both the allergic, and the cases we deem nonal! 






through the same routine of skin tests. 









The value of the van Leeuwen test seems to lie in the elimination of the neces 


of skin testing in the nonallergic group of cases. We have found without exception, 









Dr. Feinberg has pointed out, that every single case that has had negative skin tests 





so 





been negative to the van Leeuwen test. This group ineludes cardiacs and 





asthmatic bronchitis and other patients. 





We have also found, as Dr. Feinberg pointed out, that practically every singk 





+ 


patients with one or two exceptions has been positive to the Van Leeuwen 





of allergic 





I know Dr. Feinberg has been very conscientious in this work and he has disea 





several batches of material. If he gets a batch and tests it out on normals and _ finds 
immediately diseards the batch of material and runs s 


discards the batch 





the normals give positive, he 
more. If he finds that the allergic cases give negative reaction, he 
Then when he gets a batch which gives negative 








prepares fresh ones, as he explained. 





¢ 
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ests on normal individuals, students and nurses, and so forth, and gets a bateh which 


elves positive reactions to allergie causes, those who vive positive skin tests, then that is 


batch we use for testing for the patients. 

Our results at the ¢limie have been very gratifying, and T cannot understand why 
Peshkin has not obtained satisfactory findings. Loam sure that the work will go on 
at the next meeting Dr. Feinberg will probably have more to report on this subject. 


the meantime, the test offers us a tremendous help in eliminating the necessity of skin 


testing the nonallergic group of cases. If we find a heart case or a hypertension case, we 


nmediately do a van Leeuwen test. If the test is negative as it practically always. is, 


this particular reaction is positive in individuals that 


know these patients are nonallergic, and we don’t have to run through 200 or 250 skin 


ts which our experience has shown always prove negative in is particular group of 
Up to the present time we lave been testing these cases thoroughly, but we are 


ntemplating dropping the skin tests in those patients who ¢cive negative von Leeuwen tests. 


Dr. Samuel Vv. Feinbera, Chicago, Til. | have tried to CONVEY the impression that 


give reactions to other proteins. I] 


d not mean to convey the impression that if it is negative the asthma is nonallergic, as 


I 


patient may still be allergie and not rez to proteins. Apparently, these do not react to 


an Leeuwen. tests. In other oO : * same influence affects the skin, which ap 
influences it to reactivity t le Van Leeuwen test; thus my series of cases really 

uparison of the specific cutaneous tests to this intradermal human dander. 
do not know why Dr. Peshkin has not been able to corroborate this work. There 
explanations for his failure. That particular specimen which he got from 
uwen may have been old. LT have found very frequently when IT have had an 
or two months it fails to work or fails to react very much. I have made it my 

e to make a new batch at least every month. That is one thing. 

Another thing is that he is dealing, as JT understand it, almost exclusively with 
dren, and we know children do not give the same or equal cutaneous response that 


ilts do ordinarily. Positive cutaneous responses in children are frequently of a degree 


at » would call negative in adults. Still, we can say they are of significance in children. 


may be the interpretation in children is something different from that of adults as 


as the positivity of a test is concerned. 


As to the practical value of the test, Dr. Peshkin again fails to see its importance. 


think that that point has been covered by Dr. Unger in his discussion: that when I 


+ 


a negative test, in my estimation at least, I am quite certain that I am going to 
to get any specific cutaneous reactions. I have not failed to make the individual 
‘tein tests in all of these cases nevertheless for the sake of control and experiment. 
ry time I get a new patient, whether it is hyperesthetic rhinitis or asthma, if I have the 
per extract, [| make an intracutaneous test, and if it proves negative I very often tell 
doctor or the patient I do not think it advisable to go ahead with the tests. If the 

tor wishes it, that is all right. If the patient insists that is another matter. 
Invariably I have found TIT could foretell negative skin reactions. I have not had the 
rtunity to test out any possible allergics who do not give cutaneous reactions, Whether 

test would react on them or not I am not sure, 

I am glad to hear that Dr. Balyeat has in a great measure corroborated my findings. 
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CLINICAL AND EXPERIMENTAL 


BONE CYST: The Etiology of Solitary Bone Cyst, Phemister, D. B., and Gordon, J. E. 


Jour. Am. Med. Assn., October 30, 1926, Ixxxvii, 1429. 



















The clinical picture of this case was definitely that of an infectious disease. However, 





} 


ne 





the gross and microscopic pictures of t lesion in the humerous were practieally typical 





a bone eyst. The very large number of giant cells producing extensive areas in the lining 


membrane that were almost identical with benign giant cell tumor gave the tissue an aspe 
At the sam: 


that was markedly different from that seen in ordinary pyogenie osteomyelitis. 
as inflammatory. T! 





+ 








time, there were leucocytes in sufficient numbers to characterize it 
numbers of giant cells, but there the leucoeytie infiltrat 





tibial lesions also contained large 






and exudation were much more extensive. 





The microscopic picture simulating giant-cell tumor suggests a possible inflammato 





nature for that disease and the possibility that bone cyst in childhood is from the sam: 


cause as benign giant-cell tumor, which occurs almost entirely in adults. 





Cases are seen 






late adolescence or early adult life, in which it is difficult to say whether the lesion shou 





be classified as bone cyst with a thick fleshy lining or benign giant cell tumor which ] 





undergone cystic degeneration. senign giant-cell tumor has often been regarded as 


as yet there is no baeteriologie evidence to substantiate the view. 






chronic inflammation, but 
The evidence in these two cases is too incomplete to be conclusive, but it is strong 






suggestive that Streptococcus viridans, isolated in each instance from the bone eyst, was t 





cause of the disease. Animal experiments were insufficient in one case and unsuecessful 


that the microorganism is the same as that feund by Gilmer and Mood 





another. The fact 
Rosenow, Haden and others in chronie periapical dental infections, which usually devel 







silently, producing extensive bone absorption and frequently large pockets Without surrou 





ing new bone formation, lends support to this view. 





TUBERCULOSIS: A Comparison of the Pirquet, Mantoux, Ring, and Tubercumet Tests 
in ILymanhurst Children, Stewart, C. A., and Collins, A. E. Am. Jour. Dis. Child 


September, 1926, xxxii, 367. 








In healthy children having negative tuberculin tests, the ring and tubercumet 






are uniformly negative. 
In children not suffering from acute infections, but having positive Pirquet and Manto 







tests, together with such clinical findings as enlargement and calcification of the brone!] 
history 





lymph nodes, slight occasional elevation in temperature, undernutrition and a 





exposure to tuberculosis but with no evidence of clinically active tuberculosis, the ring 
negative ring and tubereun 





tubercumet tests are negative. Under such circumstances, 





tests apparently are confirmatory evidence that the tuberculous focus is inactive and thus 





definite clinical value. 
In definitely active tuberculosis the ring and tubereumet tests usually are positive 







Positive ring and tubercumet tests are not specifie tests for active tuberculosis, for 1 






may become temporarily positive as the result of acute nontuberculous infections. 






To be of significance, the positive ring and tubereumet tests should be persistent 


Under such circumstances when certain chronie nontubereulous infections, such 






positive. 
pyelocystitis, osteomyelitis, and others are excluded, persistently positive ring and tubereun 







tests should cause one to suspect strongly the presence of active tuberculosis. 
t¢ < 


A diagnosis of active tuberculosis on the basis of positive ring and tuberecumet t 






alone should not be made. 
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In making a diagnosis of active tuberculosis, the results of the ring and tubereumet 
tests should be used with and not to the exclusion of other established methods of examina- 
tion. 

Tests, such as the ring and tubercumet reactions, which are known to be positive in 
eases of active tuberculosis and negative in healed tuberculosis, undoubtedly will prove of 


value when their limitations are fully understood, 


The Intracutaneous Salt-Solution Wheal Test, Stern, W. G., and Cohen, M. B. Jour. Am. 


Med. Assn., October 23, 1926, Ixxxvii, 1355. 


In the absence of edema, the intracutaneous salt-solution test is a simple, rapid, and 


accurate method of determining circulatory deficiencies in the extremities. 

Sixty minutes or more is the normal disappearance time of the salt solution. 

In all instances in which clinical circulatory deficiency exists, the disappearance time is 
diminished; in the area just above the seat of gangrene (existing or threatened), it is 


frequently as low as five minutes. 
















REVIEWS 
Books for Review should be sent to Dr. Warren T. Vaughan, Medical Arts Building, 
Va. 





Richmond, 





Works on Allergy 


- igpiedesnontcaie ATELY the major portion of the available contributions on allergy bot}! 


erimental and c¢linical are widely seattered through a large number of current 






eX 





Is. The student of thus subject is therefore faeed at the outset with considerabls 





difficulty in the building up of his reference library. At the same time there are many 





excellent monographie contributions which as a whole make a very good three foot reference 






shelf. 
Many of the earlier works dealing especially with fundamental principles are Jong 







since out of print and therefore need not be mentione d. Two of these however are certain 5 
deserving of a few remarks Blackley ’s original book written in 1873 is an inspiration t 
all who have an opportunity To read It. In his I rperimental Researches on the Causes a 





Natu ‘ of Catarrhus festivus Hay Feve ol Hlay Asthma we find that he has anticipate 





most of the methods which we employ today. In this book we find a method for polle: 





as we use it today and a pollen prevalence curve which 


) } 


ry) mue 






plating and counting ve 
ust few veurs, 






direetly comparable to the many which have appeared within the 


The other of the out of print works which should receive especial mention is Vaughan’ 





Proteir Split Products in Relation to Immunity and Disease for in the reviewer’s opiniot 





contents of this book and the viewpoint of the author vives t! 





an acquaintanes with the 








reader a elearer understanding of the fundamental processes of anaphvlaxis and allerg 
x | : 

than does any other of the older works. It is true that newer theories have since bee 

proposed, the terminology of which conforms more to the more recent knowledge gaint 


particularly from a study of colloidal chemistry but so far no new basie theory has receiv 






recognition or supplanted the older theories summarized in this work. 






gene ralized 
Among the works on clinical allergy Duke’s Asthma, Hay Fever, Urticaria and Allic 


_ . 






Vanifestations of Allergy and Scheppegrell’s Hay Fever and Asthma should still find 








prominent place on the book shelf of every allergist. Duke finds allergy a factor in 





remarkable diversity of clinical conditions. Since the appearance of his book nearly 


f these observations have been confirmed by other workers. This is the only work in whi 











any great amount of attention has been given to Physical Allergy. 






Scheppegrell deals almost entirely with pollen allergy. The reviewer feels that his bo 
ppes ; | £: 





should be widely read particularly because the botany of allergy is more comprehensiv 





given than in any other monograph. 
On the other hand since this work was published the list of hay fever producing plant 


has received many additions and some re vision, The seeond edition of Balveat’s Hay Fe 










and Asthma contains a large section devoted to botany and is the only work in which 





list of hay fever producing plants is entirely up-to-date. 





Balyeat’s book was written primarily as a manual for the use of the patient and c: 






be highly recommended as such but at the same time it is a book that may be read wi 






profit by the physician and indeed by the allergist. 





Another 1928 addition to the allergy shelf is Thomas’ Asthma. It contains minut 









the beginner but its chief value to the student of allergy lies in t 


which are of service t¢ 

















Nore: In so far as practicable the book review section will present to the reader 
interesting knowledge on the subject under discussion, culled from the volume review: 
and (b) description of the contents so that the reader may judge as to his personal need f 
the volume. 

We trust that the scientific information printed in these pages will make the readi! 
thereof desirable per se and will thereby justify the space allotted thereto. 
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author’s detail of his methods for bacte riologie study and treatment. For Thomas is one of 

the group who are confident that specifie bacterial sensitization plays a part in asthma, 
Two volumes which are always desirable as reference works and between the eovers of 

which a wealth of information is contained are Kolmer’s lafeetion, Immunity and Biologie 


| 


has a large section devoted to elinieal al vy and Zinsser’s Junfection and 


Therapy which 
Resistance. Another much smaller volume whieh should doa place and which has likewise 
already been reviewed in these columns is Wells’ Chemical Aspoe ts of Immunity. 

We can say quite truthfully that the outstanding recent advances in the study and 


treatment of clinical allergy have been made in this country. We do sav also with some 
degree of truth that interest in the subjeet in Great) Britain and on the Continent has 
lagged far behind American interest. But there are certain important exee ptions. In France 
interest in anaphylaxis has never lagged. True, until recently at least, skin testing has not 


been prosecuted as vigorously as on this side of the Atlan ut there are few phases of 


anaphylaxis and allergy in which the contributions o ‘ren authors will not receive con 


siderable mv ntion, 

Charles Richet who in 1902 coined the word anaphylaxis published in 1923 a fairly 
complete review of work that has been done in the intervening twenty vears and brings 
his conceptions of anaphylaxis up-to-date. Little mention is made of clinical allergie 
manifestations, his interest being primarily in experimental anaphylaxis but this in no way 
detraets from its interest to the allergist. 

Among other relatively recent French contributions well worthy of possession are 
Lumiere’s The Problem of Anaphylaris in Which he presents his theory of colloidal precipita 
tion; Arthus’ From Anaphylaris to Immunity; Danysz’? Theory of Immunity, Anaphylaris 
and Antianaphylaris; Minet and Leclereq’s The Practical Applications of Anaphylaxis, in 
which the authors discuss such conditions as serum sickness, drug idiosynerasy, echinocoecus 


sensitization, anaphylaxis in infectious diseases, diagnosis of cancer, of echinococcus infee 


tion, of typhoid fever and tuberculosis, and anaphylaxis in) general; Laroche, Richet and 


Saint-Girons’ Alimentary Anaphylaris, primarily a clinical study; and Galup and Segard’s 
Pathogenesis and Treatment of Asthma which is entirely clinical. 
Nor are all of the continental contributions French in origin. We should not fail to 
mention VanLeeuwen’s Allergic Diseases. Incidently VanLeeuwen has written a supple 
mentary article in International Clinies for June, 1927 which explains perhaps a little more 
early than does the book his conception of so-called miasmatie asthma. 
Frank Coke has stressed the importance of studying asthma as an allergic manifesta 
moas much as any other man in’ England. Tis experiences have been collected into his 
hook on Asthma. This is a comprehensive exposition of the subject. The author’s classifica 
on as to types is original and interesting. Ie classes asthma into the protein sensitization 
types, the thin type, the week end type, the day or night type, the type combining asthma 
th colds, the locality type, the periodic, the menstrual, the occupational, the drug sensitive, 
e bronchial type, the type associated with rapid heart, and the colloidoclasie type. 
The author adds a new term, ‘tadzyme’’? which to the mind of the reviewer does not 
rify our understanding of anaphylaxis but which as the author suggests is for use only 
ntil a better understanding of the phenomenon has been reached. We feel that it is an 
nnecessary term. Another section that should interest the American reader is his discussion 
vaccine therapy, particularly the method of cologenous autogenous vaccine therapy that 
s been developed by Danysz. 
The allergist who sees any large volume of eezema or dermatitis is inclined to feel that 
e dermatologist pays too little attention to the possibilities of protein sensitization.  R. 
inston Low, a Scotchman, has written an entire volume on the relation of allergy to 
rmatologie lesions and one will find considerable of interest in his Anaphylaris and 
ensitization. His original work presenting evidence of the development of an immunity 
llowing epidermophyton infections is especially worthy of note. The work is abundantly 
ustrated with many color photographs. 
The otolaryngologist has in many localities been likewise slow at accepting the theories 


¢ 


allergy. James Adam of Glasgow has written a volume on Asthma and Its Radical Treat- 
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‘fmuch water and 


ment. One may anticipate his attitude in reading in the preface that 
more wind, mostly anaphylactic, has flowed under the bridges since the first edition was 


written.’’ 
The author presents his hypothesis that asthma is primarily a toxemia due in part to 


putrefaction and absorption from the intestines and in part to some error in nitrogenous 
metabolism which is closely connected with excess of carbohydrate in the diet. He claims 
that oxidation of the excess of the simpler carbohydrate molecule seems to interfere with 
proper oxidation of the more complex protein molecule. He presents no convineing experi 
mental evidence. He discusses anaphylaxis in some detail and admits that there are some 
anaphylactic cases but on the whole he has little patience with the theory of allergy. State 
ments such as the following might bear some argument. ‘‘Idiosynerasy to feathers does 
occur in which case asthma usually arises when or shortly after the patient goes to bed; 
it has nothing to do with the attack that so suddenly comes between two and four A.M. 
The author marshals his evidence against allergy as the fundamental cause for asthma and 
this is well worth reading even though the reader may not agree with him. The aim ot 
Adam’s treatment is first to detoxicate and then to prevent toxemia by insistence on 

While this is in play he attempts to reduce vagal irritability, and 


healthy mode of life. 
He states 


possible sources of irritation and of sepsis, especially in the nose are treated. 
children can nearly always be cured by attention to teeth, tonsils, adenoids, bowels and diet 
exercise and cold sponging in the morning and the avoidance generally of coddling. A 


weekly mercurial should be given. He divides adult cases into three groups, nasal cases 


which elimination of the nasal trouble will go a long way to cure; digestive cases (toxemic 


and allergic cases. This third group are according to the author in a minority. 


A volume of the highest value to students of bacteriology and immunology, which has 
just made its appearance is Jordan and Falk’s Newer Knowledge of Bacteriology an 
Immunology. The editors have marshalled a great galaxy of names among the individua 
Among the articles in this volume which should be of especial interest t 
the chemical structure of bacteria, bacterial oxidations a1 
enzymes of bacteria, filterable viruses, thi 


contributors. 
immunologists are those on 
reductions, protein metabolism of bacteria, 
bacteriophage, elective localization of bacteria, bacteria of the intestinal and respirator 
tracts, the immunologic basis for different types of infection by blood protozoa, 
mechanism of phagocytosis, local and tissue immunity, control in standardization of biolog 
products, the origin of antibodies, nonspecific protein therapy, chemotherapy of bacteri 
diseases, and many other chapters. 

Those who are acquainted with Coca’s presentation of his theories of atopy as they a 
found for example in Tice’s Medicine will be interested in his chapter in Jordan and Fall 
in which he briefly presents and defends his theory of atopy. Manwaring presents a! 
extremely clear and yet brief summary of Ehrlich’s side-chain theory followed by eriticisn 
of it which more recent work has raised. Manwaring’s own enzyme theory which he pr 
poses as a substitute is not followed as easily as is his presentation of Ehrlich’s theor 

Another recent volume into which allergy enters only incidentally but which is full 
information and facts for the immunologist is the work on Filterable Viruses edited b 
Rivers. 

Those who are interested in serologic investigations and the humoral aspects of i 
munity will find considerable of interest in Browning’s Immunochemical Studies. This is 
compilation of work done mainly in the pathological department of the University 
Western Infirmary, Glasgow, and deals with investigation in the nature of antigen, antibo 


al 


and complement. 

Those who are delving into the possibilities and the results of clinical immunizat 
against the bacterial diseases will find in Robertson’s Therapeutic Immunization a present 
tion of the author’s wide experience and conclusions. Methods are described in quite mim 
detail. 

Very good information on vaccines and biologie 
in Solis-Cohen and Githens’ Pharmaco-Therapeutics. The senior author presents in deta 
his technic and the theoretical considerations in connection with his selective pathogen cultu 


implements of therapy is to be four 
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methokh A great deal of information is to be found in this volume also on the pharmaco- 


dynamies of calcium and other inorganic ions. For information on biologie therapy Kolmer’s 


monumental work should not be overlooked. 


, - 

Works on Vital Processes 

The student of allergy is a student of vital activity. Allergy does not oceur in dead 
substances. The phenomena of anaphylaxis, immunity and allergy are abnormal manifesta- 
an intimate understanding of these manifestations one must 


tions of vital activity. For 
The following works are suggested 


have a well grounded understanding of normal activity. 
for this purpose. 
Bayliss’ Colloidal State is an excellent introduction to an understanding of colloidal 


chemistry in its medical and physiologic aspects. We might term it the A. B. C. of colloidal 


chemistry. 

A series of lectures on Biologie Aspects Colloidal and Physiologic Chemistry has been 
published in book form by The Mayo Foundation. The first chapter contributed by Robert 
A. Millikan deals with Principles Underlying Colloid Chemistry. Martin Fisher contributes 
a chapter on Colloid Chemistry in Biology and Medicine. Robert Chambers writes on the 
Physical Properties of Protoplasm. Ross A. Gortner tells of Adsorption and Vital Phenomena. 
E. Franklin Burton covers the Physics of the Ultramicroscope and the Optical Properties 


if Colloid Particles. The last chapter by William T. Bovie deals with the biologie effects 


of life. 

Dr. Robert Chambers also has an excellent paper on The Nature of the Living Cell as 
Revealed by Microdissection in The Harvey Lectures, Series 22, 1926-27. In this same 
volume is a brief but excellent discussion on Organic Chemistry, its relation to medicine by 
Dr. Richard Willstatter of Munich. 

There is a volume which should be in the hands of every student of vital activity. 
Three chapters in particular deal 


This is General Cytology edited by Edmund V, Cowdry. 
General Considerations of the 


vith the subject under consideration. These are Some 
Chemistry of Cells by Albert P. Matthews; Permeability of the Cell to Diffusing Substances 
by Merle H. Jacobs and Reactivity of the Cell by Ralph 8S. Lillie. 


A companion work to General Cytology, Special Cytology, edited again by Cowdry is 


the best reference work available on the histology, embryology and function of differentiated 
ells such as are found in the various tissues of the living body. For the purpose of the 
present review we would recommend particularly the chapters on the Special Cytology of 
i¢ Skin, the Mucous Membrane of the Respiratory Tract, the Intestinal Epithelia, the 
iver, the Reticulo-endothelial System and the various types of leucocytes in the circulating 
blood. 

Willstatter, mentioned above, has contributed a brief but instructive orientation mono- 

graph on Problems and Methods in Enzyme Research. 

We must remember that in allergy and anaphylaxis we are dealing not only with the 
tal activity of the host but also with the biologie or vital activity of the antigens and 
at the biochemistry of the latter must also be studied. Buchanan and Fulmer have 

written a monumental work on Physiology and Biochemistry of Bacteria which contains a 
wealth of information but is very highly technical and therefore rather difficult of digestion. 


Allergy—Asthma, Hay Fever, Urticaria and Allied Manifestations of Reaction, by 
William W. Duke, Ph.B., M.D., Kansas City, Mo. 339 pages. Cloth. With seventy-five 
illustrations. C. V. Mosby Co., St. Louis, Mo. 1925. 

Hay Fever and Asthma, Care, Prevention and Treatment, by William Scheppegrell, 

M., M.D. 274 pages, cloth. Lea & Febiger, Philadelphia, Pa. 1922. 

Hay Fever and Asthma. Their Cause, Prevention and Treatment. By Ray M. Balyeat, 
M.A., M.D., F.A.C.P., Second Edition, revised and enlarged. Pages 310. Cloth. Davis, 
Philadelphia, Pa. 1928. 
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Asthma—lIts Diagnosis and Treatment, by William S. Thomas, M.D., Associate Attend 


4 


ing Physician in Immunology, St. Luke’s Hospital, New York. Twenty illustrations in black 


and white and six in color. Cloth. Pages 279. Paul B. Hoeber, Inc. New York. 1928. 


A Practical Tearthor of Infection, Immunity and Biologie Therapy with Special 
Reference to Immunologie Technic, by John A, Kolmer, M.D., Dr. P. HL, D.Se. (Hon. 
Professor of Pathology and Bacteriology in the Graduate School of Medicine, Univ, of 


f the Research Institute of Cutaneous Medicine, Philadelphia. 


Pennsylvania; and Member « 


(otl POY origin llustrations, 51 in colors Third Edition, thoroughly revised and mostly 
rewritten. 210 pages. W. B. Saunders Co., Philadelphia, 1924. 


Infection and Resistance, by Hans Zinsser, M.D. Third Edition. Cloth. 666 pages 


he Maemillan Company, New York, N.Y. 19238. 


The Chemical ispects of Immunity, by H Gideon Wells, Ph.D., M ie Professor of 


Pathology Univ. of Chiengo, Director of the Otho S. A. Sprague Memorial Institute. Clot! 
Pages 254 The Chemical Catalog Co., Ine., New York. 1925, 

L’Anaphylarie, Par Charles Richet, Paper, Pages 328. Librairie Felix Alean, 108 
Boulevard Saint-Germain, 10S, Paris, Franee. 1923. 

Le Probleme de L’Anaphylarie, par Auguste Lumiere. Avee 46 figures, dont 22 e 
couleurs day res) nutochromes., Cloth. Paves 237. Librairie Oetnve Doin, Gaston Doi 


Editeur, 8, Place de l’Odeon, Paris. 1924. 


— 


De L’Anaphylaxie a L’Immunité, par Maurice Arthus, Paper. Pages 358. Masso 
et Cie, Editeurs, Libraires De L’Academie de Medecine. 120, Boulevard Saint-Germai 
Paris. 1921. 

Origine, Evolution et Traitement des Maladies Chroniques, Non Contaqgiceuses, Théo 
de l’Immunité, de l’Anaphylarie et de l’Antianaphylarie, Par J. Danysz. Paper. Pages 
130 Librairie J.-B. Bailliere et Fils, Paris, 1920. 


Les {ppl cations pratig wes de l’A aphylarie, par les Docteurs Jean Minet et J. Leelereg 


Cloth. Pages 94. Librairie J.-B. Bailliere et Fils. Paris. 1913. 
L’Anaphylari« Alimentaire, par les Docteurs Guy Laroche, Charles Richet Fils et 
Francois Saint-Girons. Paper. Pages 95. Librairie J.-B. Bailliére et Fils. Paris. 1919 


Pathogenie et Traitement de L’'Asthme, par J. Galup et M. Segard. Paper. Pages 
262. Librairie Octave Doin. Paris. 1927. 

Alleragi Diseases, by W. Storm van Leeuwen, d. B. Lippincott Co., Philadelphia, |’ 
1925. 

Asthma, by Frank Coke, F.R.C.S. Cloth. Pages 260. Frontpiece in color and othe 


llustrations. Wm. Wood and Co., N. Y. 


Anaphylaxis and Sensitization With Special Reference to the Skin and Its Disease 
By R. Cranston Low, M.D., F.R-C.P. With 16 colored plates and 7 half-tone illustrations 
Cloth. Pages 384. William Wood & Co., New York. 
CH. Fars. « 


S. (Glas Second Edition, Revised and Enlarged, Cloth. Pages 224. C. V. Mosby ¢ 


— 


Asthma ana Its Radical Treatment, by James Adam, M.A. M.D. 


St. Louis. 1926. 


, 


The Newer Hnowledae of Bacteriology and Immunology, by eights two contributo 
Edited by Edwin O. Jordan and I. S. Falk. University of Chicago. Cloth. Pages 11% 
The University of Chicago Press, Chicago, Il. 

Filterable J USES. Edited by Thomas M. Rivers. Cloth. Pages 428. Williams 
Wilkins Co., Baltimore, Md., 1928. 


Immunochemical Studies. Edited by Carl H. Browning. Cloth. Pages 239. Willi: 


Wood & Co., New York, N. Y. 
The rapeuttc Immunization in Asylum and General Practice, by W. Ford Robertson, M.! 


Cloth. Pages 278. William Wood & Co., New York. 1921. 
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Pharmaco-Therapeutics. Vateria Medica and Drug Action, by Solomon Solis-Cohen, 
M.D., and Thomas Stotesbury Githens, M.D. Cloth. Pages 2OO9, D. Appleton & Co., 
New York, N. Y. 1928. 

The Colloidal State in Its Medical and Physiological Aspects, by Sir William M. 


Bayliss, F.R.S., M.A., D.Sce., L1.D., Professor of General Physiology in University College, 
London. Cloth. Pages 9, The Oxford Medieal Publientions. London, 

Lectures on the Biologic Aspects of Colloid and Physiologie Chemistry. <A Series of 
Lectures given at the Mayo Foundation and the University of Minnesota, Towa, Washington 
(St. Louis), and the Des Moines Academy of Medicine, Lowa. Cloth. Illustrated. Pages 
244. W. B. Saunders Company, Philadelphia, Pa. 

The Harvey Lectures. Delivered under the auspices of The Harvey Society of New 
York, 1926-1927 Under the Patronage of the New York Academy of Medicine. Series XXII. 
Cloth. Illustrated. Pages 164. Williams & Wilkins Company, Baltimore, Md. 1928, 

General Cytoloay. A Terthook of Cellular Structure and Function for Students of 
Biology and Medicine. Edited by Edmund V. Cowdry. Cloth. Pages 754. The University 
of Chieago Press, Chicago, Il. 

Special Cytology. The Form and Functions of the Cell in Health and Disease. Edited 
B. Hoeber, Ine., New 


by Edmund V. Cowdry. Cloth. 695 illustrations. Pages 702. Paul 
York. 1928, 

Probl ms and VUethods we En ynie Research, by Richard Willstatter. (Munich ‘ Pape r, 
Pages 62. Published by Cornell University, Ithaca, New York, 1927. 

Physiology and Biochemistry of Bacteria, by R. E. Buchanan, Ph.D. and Ellis I. Fulmer, 


Ph.D. Cloth. Pages 516. Illustrated. The Williams & Wilkins Co., Baltimore, Md. 1928. 
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EDITORIALS 





The Nature of Bacteriophage 


HE observation by Twort in 1915 and d’Herelle in 1917 of transmissib! 


lysis in bacteria constituted a phenomenon of such novelty that nearly a 







bacteriologists have interested themselves deeply in its study. Many hav 
carried their investigations to great length and have contributed abundant): 







to our knowledge of the process, but so far none has reached a generall) 





accepted understanding of its mechanism. Nearly every man who has cor 






ducted extensive observations in this field has offered his own theory so that 






theories there are aplenty but there are none against which other observers hav 







not raised serious objections. 
D’Herelle believes that the lytic principle is a foreign filterable vir 


which parasitizes bacteria, destroying them by lysis. He looks upon bacteri 







phagy as a contagious disease of bacteria. The infecting agent is an ultr: 






microscopic filterable corpuscle multiplying at the expense of young livil 
bacteria some of which latter may acquire an immunity to the parasite beco! 








ing resistant to its lytic action. 
Kabeshima was probably the first to disagree with d’Herelle and su; 
gested that the lytic agent was a catalyzer produced by the digestive gland 
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possibly also by leucoeytes Which activated a diastase normally present in the 
bacterial cells, the latter causing destruction of the cell. This view has few 
adherents. 

A rather widely favored explanation was formulated by Bordet and Ciuka 
in 1920 who believe that the essential process is an autolysis resulting from a 
rupture of the equilibrium existing in the living bacterium between assimila- 
tion and metabolism. This is spoken of as a nutritive vitiation. With a 
breaking of the balance between anabolism and catabolism the bacteria un- 
dergo self-destruction. The products of this autolytic destruction are toxie 
for other bacteria in the culture and when liberated incite autolysis in neigh- 
boring bacteria, thus making the lytie process transmissible. <A criticism of 
this theory which appears to have considerable weight in that most of the evi- 
denee so far adduced tends to confirm d’Herelle’s original assumption that 
the baeteriophagie principle is particulate in nature and is not a substanee in 
solution. Moreover, there is some eriticism of the manner in which Bordet 
and Ciuka explain the origin of the lytie principle. They obtained it through 
the action of leucoeytie exudate of guinea pigs after intraperitoneal inocula- 
tion of B. coli. They suggested that the exudate releases the lytie aetion. 
But as Bronfenbrenner and others have pointed out bacteriophage appears to 
be as universally distributed as bacteria themselves, and it is difficult to estab- 
lish that no bacteriophage was introduced into cultures along with the leueco- 
evtie extract. Bordet and Ciuka believe that bacteriophage is an autolysis 


arising in the bacteria from vitiated metabolie activity probably originally 


incited by some as yet hypothetical external influence but capable of self- 


propagation beeause of the toxie stimulative action on other cells of these 
berated autolytie products. 

Most investigators agree with d’Herelle that bacteriophage is corpuscular 
and has definite mass, the estimated diameter ranging from twenty to ninety 
millimierons or about the size of a protein micella. Not so many have agreed 
hat d’Herelle has positively established his conception that bacteriophage is 
ictually a living substanee. He believes that he has demonstrated that it 
ossesses powers of environmental adaptation, of propagation and of metabolic 
ssimilation in a heterogeneous medium. But other explanations for his eon- 

usions have been suggested and the question whether bacteriophage is a 
ving reproducing extra bacterial substance has not been settled. 
Kuhn in 1919 made a eareful microscopic study of certain bacterial forms 
present in cultures, which appeared swollen and contained small granular 
bodies which he called Pettenkofer bodies. After further study in 1926 he 
ated his belief that these bodies were a virus living in symbiosis with the 

bacterial eells, thus aligning himself more or less with d’Herelle. He states 
at he has seen the minute granules or spores, liberated after the bursting of 
e swollen bacteria, attach themselves to new bacteria. This parasite accord- 
¢ to Kuhn belongs in the classification of myxomycetes. 

Koch and Ziegenspeck have made somewhat similar observations and 


reached very much the same conelusion. 
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Beguet has proposed an osmotic theory of bacteriophagy. Some bacterial 
cells, the so-called sensitive cells, absorb colloid from the surrounding medium 
increasing their osmotic pressure so that they swell and burst. This bursting 
liberates larger amounts of colloid material in the neighborhood of adjoining 
bacterial cells and the latter proceed to repeat the experience of the former 
The osmotie equilibrium existing between the germ and the absorbed colloid 
or the colloids present in the medium is disturbed. Some cells are destroyed 
by an excess of internal pressure while others can adapt themselves to a lowe) 
pressure thereby becoming resistant. 

This theory has not gained great favor. As Hadley says, such theories 
take undue liberties with our present knowledge of physical chemistry as 
applied to colloids in the bacterial cells and the power of absorption from th: 
medium. ‘‘One might almost come to believe after reading such a presenta 
tion as that of Beguet that the living micro-organism is merely a toy, existing 
only to be played on by its colloidal environment, rather than a biologie e1 
tity possessing in itself an inherent directive mechanism.’’ 


Wollmann believes that the lytic element arises within the bacterial cel 


In his earlier work he suggested that the reaction of baeteriolysis is due to 


corpuscular elements which arise from the bacterial cells themselves and ar 
transmissible from mother cell to daughter cell or perhaps from affected cel 
to normal cell through the external medium. In this we find a suggestion 0 
an hereditary tendeney which may be transmitted in the offspring but not only 
in this way but also from one mature cell to another mature cell across ai 
intervening environment. This is indeed a new idea. 

More recently Wollmann has elaborated on his theory of hereditary fac 
tors. Wollmann believes that the hereditary faetors are corpuscular in natur 
and that while they arise within the bacterial cell they may exist outside o 
the cell, thus developing a certain degree of autonomic activity and may pro 
duce in other normal cells the modifications of which they are the bearers 

Wollmann’s hypothesis might be described as a cross between that o 
d’Herelle and that of Bordet and Ciuka. He calls into play an extracellula 
living corpuscular element but one which originates in the metabolic activit: 
of the bacterial cell and incites similar metabolic derangement or rupture « 
equilibrium between anabolic and catabolie funetion in neighboring cells. T! 
difficulty with the aeceptance of this theory is the conception of the transmis 
sion of acquired hereditary factors through the external environment and t! 
conception of a fragment or portion of the living cell taking on an auto) 
mous existence so that it can continue to live outside of the dead cell. 

Hadley suggests yet another hypothesis, one which he admits is yet 
proved but has much in its favor and should be considered as a_ possibil"' 
when attempting to explain the results of any new experimental observatior 
This author aligns himself with those who believe that the evidence favors 
living nature for the bacteriophagie principle. On the other hand he is 
clined to accept the evidence that transmissible lysis may appear in a bacter 
culture in which the possibility of introduction of bacteriophage from t! 
outside has been completely eliminated. His conelusion is then that t! 
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bacteriophage is a living corpuscular extracellular substance which arises 
from the normal living bacteria. With this as a start he elaborates his micro- 
bic dissociation theory. 

Briefly, Hadley believes that reproduction in bacteria is by no means as 
simple a thing as the ordinary fission with which all are familiar. He presents 
the accumulated evidence suggesting that there may at times be a sexual form 
of reproduction in which complete living bacterial units assume forms, some- 
times very minute forms, which have in the past been generally unrecognized. 
In support of this he mentions such phenomena as the passage of granular 
forms of the tubercle bacillus and of other bacteria through porcelain filters 
and states that with some bacteria repeated receulturing of these ultramicro- 
scopie granular forms and probably together with certain environmental al- 
terations in the media, sometimes causes the cultures to revert back to the 
original “‘normal”’ bacterial form. That bacterial multiplication is not merely 
a matter of simple fission is suggested by his list of accessory means of repro- 
duction: (1) conjugation and zygospore formation, followed by endosporula- 
tion; (2) gonidia formation (macrogonidia and microgonidia) ; (3) a process 
of budding which may or may not be related to the formation of gonidia; (4) 
propagation through the formation of svmplaste aggregates (the ‘‘ bacterial 
plasmodium’’ of Almquist). 

Hadley’s suggestion is that bacterial dissociation into its less typieal 
forms occurs normally, particularly under specific environmental alterations. 
The environmental changes being kept constant there is no reason why the 
bacterial mutation should not persist, only to be changed again when the sur- 
rounding medium becomes changed to a less propitious state. 

Iladley then would attribute the change to an alteration originating 
within the bacterial cell. Bronfenbrenner on the other hand states that dur- 
ing the last four vears he has attempted repeatedly by various procedures to 
induce the spontaneous appearance of phage in a variety of cultures known to 
be free from phage. So far the results have been consistently negative. He 
does state, however, that recently Fukuda reports having succeeded in indue- 
ing spontaneous production of phage in cultures of known purity. 

There are many other hypotheses that have been suggested as explana- 
tions for the phenomenon of transmissible lysis. It has been suggested that 
bacteriophage resembles a growth hormone or exhibits cytotoxie properties 
and causes such an increase of metabolic activity in the bacteria that lysis 
occurs as a terminal stage of this trophic disease. Another suggestion is that 
with the abnormally rapid rate of bacterial growth the amount of proteolytic 
enzyme set free by the bacteria is so great that the supply of protein is ex- 
hausted and the ferments attack the bacteria themselves. 

Bail’s hypothesis closely resembles that of Wollmann. According to him, 
autolysis is due to the loss by the bacterial chromosomes of their anabolie 
function. The cells with imperfect chromosomes possessing only the funetion 


of catabolism undergo dissolution. The imperfect chromosomes are thereby 


set free and are capable of initiating similar vitiation in other bacteria. 
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There are yet other theories which have few or no adherents other than 
their originators. 

of d’Herelle’s theory, writes as follows: ‘‘Bordet stated two years or more 
ago that d’Herelle would soon be left as the sole supporter of his virus theory. 
This is undoubtedly true for it is seldom now that one encounters further 
reports of a sustaining nature. In this regard, however, it is a curious and 


unfortunate circumstance that the loss of prestige of d’Ierelle’s view has not 





followed the actual disproof of any of his splendid array of facets nor has it 





followed the setting up of counter proof. It seems to have been determined 





largely by that poorly defined and seareely scientifie feeling of ‘general im 
Elsewhere he says, *‘ At present it must be frankly admitted 





probability.’ ’’ 
that d’Herelle’s theory is the one that explains most satisfactorily the great 






est number of observed facts. Moreover, the theory is so strongly fortified 





that it can never be disproved by resort to juggling and to reinterpreting the 





facts that he has presented for he has contributed the only possible interpre 





tation of this body of facts as they now stand. In other words the disproof o! 





d’Herelle’s view as also of the theory of Bordet and Ciuka depends entirel) 





on the accumulation and analysis of new faets.’’ 





Bronfenbrenner states, *‘ Although facets concerning the phenomenon ot 





bacteriophagy leave an impression that the active agent of transmissible lysis 





is a bacterial product, the reports concerning the successful production o! 





phage from bacteria without the intermediary of other biologic materials hav: 





thus far not been entirely convincing.”’ 





At the present time any survey of the field of hypotheses explaining trans 





missible lysis must be presented from an agnostic point of view. We know 





that the phenomenon exists but so far we possess no invulnerable theory re 





garding the mechanism of its production. 
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Erratum 


In the article by Edward Hollander, entitled Studies in Biliary Tract D 
ease, June issue, page 863, seventh line, ‘‘30 ¢.c. of 25 per cent magnesium su 
phate’’ should read ‘‘30 ¢.c. of 33 per cent.’’ 

In the sixth line of the legend on page 865, ‘‘30 ¢.c. of 25 per cent mag! 












sium sulphate’’ should read ‘‘30 e.e. of 33 per ecent.’’ 
I 


In summarizing the evidence pro and con, Hadley, who is not an advoeator 








































